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(What does. this suggest toyou?) 


This fact hopefully suggests — to those contemplating the 


start (or expansion) of such a service — something about , 


this instrument and the organization behind'it. Other com- 
pelling points: tho Magnascanner is far and away the 
instrument most. widely used for dlagnostic purposes by 
new or established. Nuclear Medicine Departments; nearly 
2000 hospitals are:now^serviced by Picker Nuclear. (Most 
Radioisotope Departments stari with us and seem to 
stay with us.) 

More. in iess than 10 years the Magnaecannar has become 
the keystone Instrument in most Departments of Nuclear 
" Medicine. This was the instrument that helped Nuclear 
Medicine speclalists develop radiolsotope diagnosis from 
a limited research technique to a practical, valuable, every- 
day, rellable, routine methodology. And In this rapldly- 
changing decade, the instrument changed too: multiple 
improvements and options were (and are always being) 
incorporated, making this the most’ up-to-date scanner 
available. Simultaneously, our line of other Instruments for 
Nuclear Medicine expanded to the point of being the 
widest around. Nevertheless, nothing anyone has been 
able to do in this area (ourselves or others) has served 
_to dislodge the Magnascanner from its keystone position 
In most Radloisotope Departments, 





Now more about the now Magnascanner's versatility. Every 
new Magnascanner has both automatic and manual modes ` 
of operation—the new automatic mode speeds, and simpli- 


fles set-up and self-checks the entire photo-recording.sys- ' 


tem prior to thé scan. And this i8 the only scanner that 


supplements the usual black and white data presentation’ 


with “colorscanning”’ (both photo and dot) which provides 
semi-quantitative radioisotope distribution pictures. The 
Magnascanner also offers: the widest choice of coll Imators, 
an ability to upgrade (easily) from a 3" detector system 
well suited to the needs of the beginning program to à 
faster 5" system, exclusive subtraction and two-color 
scanning, and dual-detector scanning. 

A few final words-about our obligations to you. We. nds 


the premise that our obligations don't end, at time. of de- 


livery. We not only Install the Instrument and show you how 
to use it, but we ‘feal it our obligation to, help train. .per- 
sonnel when an institution new to this field doesn't have 
experienced personnel on staff. We have other obligations 
to.you' which our people are happy to detail. But mean- 
while, consider further the cholce of the Magnascanner 
(andthe Picker commitment to you) as the keystone of your 
. service too by’ requesting our new brochure number 130X. 
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A unique and Important feature of AECL’s family of 
COBALT 60 TELETHERAPY UNITS Is the concept of 
unified design. Although each of the units Is devised to 
meet distinctly different clinical requirements, they are all 
closely related from a design and manufacturing viewpoint. The E E 
resulting benefits Include more precise quality control, interchangeable M T 
accessories and of course, the substantial savings of quantity production. : 
These benefits are realized In the clinic through greater efficiency, highor Ht ow 
unit quality and lower cost of purchase and operation. | "i EE 
. ^. " We would like to tell you more — we would like to give you facts, figures and | : 
: . specifications. We have representatives all over the world. Write for full Information. - E 
Telephone 613-728-1841 VO I M ONUD © “Backed by a five. -— 
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the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty reprints are furnished without charge to authors. Additional reprints may be purchased according to 
a scale of prices that accompanies galley proofs. As soon as each issue is printed, the type is destroyed except 
for reprint orders in hand. Reprint orders must be returned with corrected galley proof to the Editorial Office 
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In suspected brain pathology, 
find out fast with Pertscan-99m 


For brain scanning, Pertscan-99m provides 
more information with less radiation to the 
patient than any other related cerebral test— 
whether other radioisotopes or x-rays. And you 
get each projection fast—as little as 2 minutes 
with a camera, 15 minutes or less with rectilin- 
ear scanners. 


A 54-year-old man was hospitalized with pro- 
gressive weakness of the right side, followed by 
seizures of the right side (Jacksonian seizures). 
Brain scans showed an abnormal concentration 
of isotope in the left parasagittal area. Surgery 
revealed a meningioma, which was removed, 
and the patient recovered. 


The 2 scans above, showing the marked ab- 
normal uptake (which turned out to be a meni- 
gioma), were made with Pertscan-99m. This 
product is shipped Monday through Friday—and 
Sunday. Thus, brain scans can be scheduled 6 
days a week—Monday through Saturday. 


INDICATIONS: Adjunctive diagnostic aid in detecting 
and localizing intracranial neoplastic (primary or 
metastatic) and non-neoplastic lesions. 


CONTRAINDICATIONS: Radio-pharmaceutical agents 
should not be administered to pregnant women or to 
persons less than 18 years old unless the indications 
are very exceptional. 


PRECAUTIONS: Care should be taken to ensure mini- 
mum radiation exposure to the patient as well as all 
personnel; to prevent extracranial contamination be- 
cause this can lead to erroneous interpretation: and 
to differentiate areas of abnormal activity from areas 
of normal vascular activity. 


Pertscan-99m 


SODIUM PERTECHNETATE Tc 99m 
7 j 


Also available: 


Pertgen-99m 


TECHNETIUM 99m GENERATOR KIT 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 
Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 805464 


TM—Trademark 
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Abbott announces 


If its a pulmonary problem, 
Macroscan-1931 pictures it! 


d: To confirm 
(or rule out) its occurrence. 
T: :: To estimate 
unilateral and regional function and perfusion 
of the lungs. 


To evaluate the degree of focal 
lack of perfusion. 


To evaluate the decreased re- 
gional blood flow that occurs without obstruc- 
tion of vessels. 


:: TO evaluate the regional ische- 
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mia resulting from compression or obstruction 
of pulmonary arteries. 


s: To evaluate the effectiveness of thera- 
peutic measures. 
Macroscan-131 is sterile and non-pyrogenic. 
It is ready to use and should not be heated 
prior to use. 


INDICATIONS: For scintillation scanning of the lungs to 
evaluate total, unilateral, and regional arterial perfusion 
to the lungs. 


CONTRAINDICATION: Radio-pharmaceutical agents should 
not be administered to pregnant women, nursing moth- 
ers, or to persons less than 18 years old unless the in- 
dications are very exceptional. 


PRECAUTIONS, SIDE EFFECTS: Care should be taken to 
administer the minimum dose consistent with safety and 
validity of data. The possibility of an immunological re- 
sponse to albumin should be kept in mind when serial 
scans are performed. There is a theoretical hazard in 
acute cor pulmonale, because of the temporary small 
additional mechanical impediment to pulmonary blood 
flow. A possible case of urticara has been 

related to a similar preparation. The thyroid 

gland should be protected by prophylactic ad- zx B 
ministration of concentrated iodide solution. = 
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Now, you can 'see the liver 
without exploratory surgery! 


Liver scanning is employed to help determine 
the size, position, shape and functional integ- 
rity of the liver. Space-occupying lesions of 
the liver from all causes usually can be de- 
tected and diagnosed. Scanning is especially 
useful when serologic or other laboratory tests 
are equivocal or not useful. 

Colloscan-99m offers major advantages over 
earlier medical isotopes: 

It provides very high counting rates that 

can be readily detected. 

It is easily collimated and shielded. 

And because of its short half life (about 6 

hours) and fast clearance, the patient re- 

ceives minimum radiation, 


For these reasons, technetium sulfide Tc 99m 
has been called the agent of choice.!? 

It is important to note that Colloscan-99m is 
formulated with low molecular weight dextran 
(dextran 40)—and not clinical dextran (dex- 
tran 75). 

Colloscan-99m is a sterile, non-pyrogenic, 
colloidal solution that can be administered as 
received—no preparation is necessary. It is 
shipped 6 days a week—Monday through Fri- 
day and Sunday. 

INDICATIONS: For indirect visualization of the liver, 
spleen, and bone marrow. 

CONTRAINDICATIONS: Radio-pharmaceutical agents 
should not be administered to pregnant or lactat- 
ing women or to persons less than 18 years old un- 
less the indications are very exceptional. 
PRECAUTIONS: Care should be taken to ensure 
minimum radiation exposure to the patient as well 
as to all personnel. Physicians administering this 
agent should be prepared for emergency resuscita- 
tion in the event of an anaphylactoid reaction. The 
absence of a lesion in the scan does not neces- 
sarily denote the absence of lesions. 

ADVERSE REACTIONS: In more than 200 patient 
studies, there were 2 reported instances of hypo- 
tension requiring prompt supportive 

treatment. TM—TRADEMARK 805461 


1. Gottschalk, A., J.A.M.A., 200:630, 1967. Ep 
2. Shingleton, W. W., et al., Ann. Surg., 163: 685, 1966. 
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Progressive bilateral numbness, weakness, and muscle atrophy that had been 
present for one year in a 57-year-old man was attributed to cervical spondylosis. A 
myelogram using 12 cc of PANTOPAQUE [lophendylate Injection] demonstrated 
the large defect at the level of the fifth cervical vertebra. The patient recovered 
rapidly following laminectomy and posterior decompression of the fifth cervical 
spinal nerve roots. 


“PANTOPAQUE” is the registered trademark under which all 
leading x-ray dealers supply the compound ethyl iodophenylundec- 
ylate, which is synthesized in the laboratories of Eastman Kodak 
Company and prepared as the myelographic contrast. medium 
Iophendylate Injection, U.S.P., by Lafayette Pharmacal Inc. The 
trademark serves to indicate to the radiologist continuity of experi- 
ence in the manufacture of this medium. 


Your Procedure 
Determines 
Your Installation 

























If your procedure demands the unusual, a GE x-ray 
System is the only way to satisfy your demands. The 
installations shown here are examples of diagnostic 


apparatus that we have tailored to meet individual 
requirements. 


General Electric, working closely with physicians all over 
the United States has installed hundreds of specialized 
X-ray Systems to meet a variety of procedural 
requirements. These specialized X-ray installations are 
contributing to significant diagnostic achievements. 


Through painstaking appraisal of your individual 
requirements, the exact equipment will be installed to 
perform the specific examinations desired. Whatever your 
preference —16 mm or 35 mm cine; high speed roll or 
sheet film changers; 525 or 875 line TV systems; 
standard, bi-lateral or bi-plane suspension of tubes and 
ntensifiers; floating top, rotating cradle or angulating 
«ray tables; all matched to the appropriate high 
erformance power system. Start building your special 
ystem now with your GE representative and achieve the 
lynamic viewing your procedure deserves, 


Progress is our most important product 
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Using 14” x 17” cut film in place of 
cassettes will improve, simplify, and 
economize your chest examination 
program. For details, contact your 
X-ray dealer or write to: 


SCHICK X-RAY CO., INC. 


415 Green Bay Road 
Wilmette, Ill. 60091 
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SUPPLIED: 100, 200 

or 300 mCi at noon, 

New York time, on Mondays 
following shipment; 

in nonreturnable lead  . . 
container, with complete 
eluting accessories. - 
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PRECALIBRATED 
READY-TO-USE 


ee e 


: INDICATIONS: Brain scanning. CONTRAINDICATIONS: - sodium pertechnetate Tc 99m 
iB Should not be administered to pregnant or lactating SUPPLIED: In lead-shielded vials in con- 
5 s women; or to patients under the age of 18 years, except venient COMPUTERCAP™ packaging; 10 or 
33 when necessary diagnostic information cannot be ob- 15 mCi at the time of calibration. 


tained by other types of studies or can only be obtained 

ata risk greater than the radiation exposure caused by 

~ this drug. WARNINGS: As with all radiopharmaceuticals, 

dose should be limited to smallest reasonable amount 
consistent with greatest value in terms of relevant diag- 

‘nostic information. PRECAUTIONS: Approved radiation 

safety precautions should be maintained at all times. 

ADVERSE REACTIONS: None reported to date; however, 
patients should be carefully observed. DOSAGE AND: 
ADMINISTRATION: 2 to 10 mCi, administered by intra- 
venous injection. | 


Physicians should consult product package insert before 
administering. 


NEISLER LABORATORIES, INC. 
Subsidiary ot - : 
—" J UNION CARBIDE CORPORATION 
rtm Radiopharmaceutical Dept. 
PUTIN p O. Box 433, Tuxedo, New York 10987 





neurolept 


The introduction of INNOVAR® Injection makes 
a clinical reality of one of the past decade’s 
most widely discussed and investigated concepts 


in anesthesia: neuroleptanalgesia. 


INNOVAR® Injection combines the action of 
INAPSINE® (droperidol), a neuroleptic and antiemetic, 
with that of SUBLIMAZE® (fentanyl), a potent 
narcotic analgesic. Its signal characteristics are that 
it produces general quiescence, reduced motor 
activity and profound analgesia, yet leaves cortical 


and cardiovascular functions relatively intact. 








nalgesia 


In the hands of the skilled anesthesiologist, INNovAR® Injection can contribute 
greatly to the ease and safety of many diagnostic and surgical procedures, as sum- 
marized in this table. 


INNOVAR® uses and advantages 
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As premedication Allays anxiety and apprehension 
As an adjunct to - Contributes to pleasant induction 
general anesthesia - Provides profound analgesia 


e Reduces intraoperative stress 
- Reduces postoperative pain and emesis 


aes ee a ————' 


Used alone Produces a patient who can undergo most diagnostic and 
or with regional some surgical procedures without discomfort, yet remains 
anesthesia alert and responds to auditory commands (as in arterio- 


grams, endoscopy, pneumoencephalograms, electrocor- 
ticography, intraocular surgery ) 





eS 


In addition... Since patients on INNOVAR demonstrate good cardiovas- 
cular stability, it is of special value in (1) protracted proce- 
dures, (2) cardiovascular surgery, (3) geriatric patients, 
(4) poor-risk patients. 


Innovar 


Each cc. contains: 











I e e SUBLIMAZE® (fentanyl) .......... 0.05 mg. 
n ec 10n as the citrate 
| Warning: May be habit forming 
INAPSINE® (droperidol) ............ 2.5 mg. 


Please turn the page for summary 
‘McNEIL of prescribing information, including contraindications, 
warnings, precautions and adverse reactions. 





Introduces the benefits of neuroleptanalgesia, possibly 
“.. this decade’s contribution to anesthesia," * 


Indications: INNovAR may be employed as premedication for 
anesthesia and as an adjunct to the induction and mainte- 
nance of anesthesia. Hemodynamic measurements in geri- 
atric and normal subjects demonstrate good cardiovascular 
stability during anesthesia with INNOVAR. This stability 
suggests INNOVAR may be of value in protracted surgical pro- 
cedures and in debilitated and poor-risk patients. Clinical 
evidence suggests that INNOVAR lessens epinephrine-induced 
cardiovascular changes; thus INNOVAR may be used in opera- 
tions requiring the use of epinephrine. 

INNOVAR has been used with general and regional anesthetics 
and as an adjunct to major, minor, and diagnostic surgical 
procedures. INNOVAR has been used as the only agent for 
such operations as arteriograms and pneumoencephalograms 
in which the patient's co-operation is required in response to 
auditory command. It has been successfully administered to 
a patient as old as 93 years. Operations in which INNOVAR 
has been used as an anesthetic adjunct have been performed 
on patients at all levels of physical status. 
Contraindications: INNovaR should not be administered to 
children two years of age or younger because safe conditions 
for use have not been established. Neither should it be ad- 
ministered to patients suffering from bronchial asthma. The 
narcotic analgesic component of INNOVAR may cause thor- 
acic muscle rigidity upon I. V. administration. Therefore, the 
need for reversal with muscle relaxants contraindicates its 
use in patients with myasthenia gravis. There is no evidence 
that the analgesic agent fentanyl, contained in INNOVAR, is 
potentiated by Mao inhibitors, but since such potentiation is 
found with other narcotic analgesics, the use of INNOVAR 
with MAo inhibitors is not recommended. 

Warnings: Use in Pregnancy: The safety of INNOVAR in preg- 
nancy has not yet been established; hence the possibility of 
risk to the mother and unborn child should be weighed 
against the potential benefits before the drug is used. 

Other Uses: INNOVAR can be substituted for morphine in ad- 
dicted patients and, therefore, must be regarded as having 
addictive liability upon repeated administration. 

A pharmacologic study in dogs suggests that the possibility of 
muscular rigidity may be increased when fentanyl is given 
to patients receiving medications containing d-methorphan, 
although there have been no reports of this in clinical studies. 
Precautions: INNOVAR should be used with caution in patients 
with liver and kidney dysfunction because of the usual im- 
portance of these organs in the metabolism and excretion of 
drugs. In poor-risk patients doses of INNOVAR lower than 
those otherwise recommended should be considered. INNo- 
VAR must be used with caution in patients with severe impair- 
ment of pulmonary function. Caution should be exercised in 
the administration of INNOVAR to patients with known Park- 
inson's disease. Other central nervous system depressants 


(e.g. barbiturates, major tranquilizers, and narcotics), given 
so their actions overlap those Of INNOVAR, must be used in 
reduced doses (as low as %4 to V4 the dose usually recom- 
mended) because of additive or potentiating effects. 

INNOVAR is not recommended for intravenous use when nar- 
cotic antagonists or facilities for assisted or controlled respi- 
ration are not readily available. The possibility exists that 
some people may be sensitive to one or both of the compo- 
nents of INNOVAR. 

Adverse Reactions: Respiratory depression induced by fen- 
tanyl is the most common adverse reaction reported to occur 
with INNOvaR. It can be immediately reversed by narcotic 
antagonists (nalorphine, levallorphan), which, it should be 
noted, will also reverse analgesia. However, during opera- 
tion, assisted or controlled respiration provides adequate ven- 
tilation without reversing analgesia. 

Muscular rigidity is a common side effect and in some in- 
stances may be associated with reduced pulmonary com- 
pliance and/or apnea, laryngospasm, and bronchospasm. 
Prompt reversal of this effect can be achieved with the intra- 
venous administration of an appropriate single dose of: a 
muscle relaxant such as succinylcholine. Bradycardia and 
other cholinergic effects may occur and can be controlled 
with the appropriate dose of atropine. The inclusion of atro- 
pine or other anticholinergic agents in the preanesthetic regi- 
men tends to reduce the occurrence of such effects. Mild to 
moderate hypotension and tachycardia can occur immedi- 
ately following induction, but are usually followed by spon- 
taneous and rapid stabilization of the cardiovascular system. 
If hypotension persists and is severe, the possibility of hypo- 
volemia should be considered and proper fluid replacement 
instituted if indicated. 

Dizziness, chills and/or shivering, blurred vision and postop- 
erative drowsiness may occur. Urticaria is infrequent and 
rarely troublesome or protracted. Rare episodes suggestive of 
sphincter of Oddi spasm may occur. A low incidence of ex- 
trapyramidal symptoms has been observed in a few instances 
up to 18 hours postoperatively. Such symptoms can be con- 
trolled or reversed with anti-Parkinson agents. Hallucinatory 
episodes also have been rarely observed postoperatively. In a 
few healthy subjects, these episodes were associated with 
transient periods of mental depression. 

How Supplied: INNovar® Injection is supplied in 2 cc. and 
5 cc. ampuls, in packages of 12 and 144. 


Full directions for use, including usual dosage and adminis- 
tration, are available on request. 


*Fox, J. W. C., and Fox, E.: N. Carolina Med. J. 27:471, 1966. 


McNEIL 


McNeil Laboratories, Inc. 
Fort Washington, Pa. 


Imaginative research... 
a way of life, 
not just a slogan. 





THE AUTOMATIC SERIOGRAPH' CORPORATION 


DIVISION OF LITTON INDUSTRIES 
Box 5000 





LH 


Des Plaines, Illinois 60018 
Designers and manufacturers of specialized x-ray equipment. 





stercow 99m 


Technetium- 99m 


Non-pyrogenic. Ready for use. 
A'phone call to the nearest Duphar representative 
brings all the supplies you need. Fast. 


The increasing importance of technetium- 
99m as a scanning agent in modern diag- 
nosis needs no elaboration, But the degree 
of efficiency is inevitably linked with fast, 
reliable delivery - and also with availability 
of technetium-99m at all times, so that sepa- 
rate ordering is not required for each refer- 
ral. With Stercow 99m ordering is simplicity 
itself - just a'phone call to the nearest Duphar 
representative. All orders are despatched 
promptly during the weekend - pre-calibrat- 
ed for the first day of use, usually Monday at 
18.00 hrs M.E.T. 

An elution efficiency of approximately 80% 
is guaranteed. Further details will gladly be 





Nuclear pharmaceuticals 


given on request. Samples are available 
free of charge. 

Stercow 99m is manufactured by Duphar 
to the very high quality standards necessary 
for nuclear pharmaceuticals. A revolutionary 
new design of sterile generator, it is avail- 
able in three types with 150, 300 or 450 mc 
of the parent radioisotope Mol99. Complete 
elution with 15, 20 or 30 ml. When milked in 
the approved manner the resultant techne- 
tium-99m is sterile, non-pyrogenic and hence 
ready for immediate use - either orally or in- 
travenously. The Duphar Shielded Stercow 
Milking System gives additional safety and 
efficiency in the elution operations. 


oophan 





Contact our local representative or write 
direct to 

N.V. Philips-Duphar 

Cyclotron and Isotope Laboratories 

Petten - Holland 


Labelled Compounds C14, H3 - Enriched Compounds D, C13, N15, 018 - Nuclear Chemicals - Nuclear Products for Industry 
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Aortography | 
(percutaneous retrograde catheter technique) 
using Hypaque? sodium 50% as the contrast medium 


— " — 
= = 





The six color films illustrated, in which Hypaque was used as contrast medium, were supplied through the 
courtesy of Dr. Robert E. Wise of the Lahey Clinic Foundation, Boston, Massachusetts. 


The technique, employing ordinary x-rays, is described in Medical World News 8:35 (August 11) 1967 and in 
the Lahey Clinic Foundation Bulletin 14:131, 1965. 


and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Aortography with Hypaque sodium 50% may give valuable evidence in cases of renal agenesis, 
duplications or ectopia, or of polycystic kidney. Aortograms are also of importance in helping to 
demonstrate aneurysmal change or the degree of patency of the arteriosclerotic vessel, and in 
aiding the surgeon to determine proper surgical management if such is needed especially where 
a stenotic vessel is responsible for life-threatening renal hypertension. Aortograms with Hypaque 
50% have provided clearly defined needed evidence of pathology prior to surgical intervention. 


Plegse read the summary of prescribing information on the last pages of this unit. 


Excretory Urography 


using Hypaque® sodium 50% as the contrast medium* 


Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Excretory urography with Hypaque sodium 50% provides the detection of urinary tract lesions, 
without interference with functional activity, without age limit and without anesthesia— 
important advantages when instrumentation is undesirable. 


Cerebral Arteriography 


using Hypaque? sodium 50% as the contrast medium” 


Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Cerebral arteriography with Hypaque sodium 5096 has proved most useful in localizing and 
identifying intracranial lesions. Because it demonstrates both pathologic anatomy and physiol- 
ogy in such disorders as aneurysms, hematomas, angiomatous formations, meningiomas, glio- 
blastoma multiforme, and other neoplasms, this procedure may provide diagnostic information 


frequently unobtainable by other means. 


Please read the summary of prescribing information on the last pages of this unit. 


Angiocardiography 


using Hypaque-M, 75% as the contrast medium* 


Color technique of Dr. Robert E. Wise 
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and you'll get the same precise black-and-white definition using 


Hypaque-M, 75% 


brand of Sodium and meglumine diatrizoates 


Because the cardiac chambers and great blood vessels of the thorax can be effectively visualized 
with Hypaque-M 75% (90% may be used alternatively), it provides an invaluable aid in the 
diagnosis of a variety of congenital and acquired cardiac defects. Angiocardiography has also 
proved useful in the study of neoplastic and infectious diseases of the heart. Hypaque-M 75% 
used for this purpose is freely miscible with blood, relatively non-irritating and nontoxic in 
recommended dosage, and is rapidly eliminated by the kidneys. 


Nephrotomography 


using Hypaque-M, 90% as the contrast medium* 


*Color technique of Dr. Robert E. Wise 
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and you'll get the same precise black-and-white definition using 


Hypaque-M, 907 


brand of sodium and meglumine diatrizoates 


One of the newer methods employed to reveal the nature of renal lesions is nephrotomography 
—a combination of rapid intravenous nephrography and body-section radiography which pro- 
vides precise delineation of renal parenchyma. Nephrotomography with Hypaque-M 90% is 
erentiate renal cysts from neoplasms, but may also be indicated to dis- 


used primarily to diff 
tal anomalies of the kidney. 


tinguish renal from extrarenal masses and to demonstrate congeni 


Please read the summary of prescribing information on the last pages of this unit. 


Retrograde Pyelography 


using Hypaque’ sodium 20% as the contrast medium* 


Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque’ 20% 


Sodium i 
brand of sodium diatrizoate 


When loss of renal function or other causes result in unsatisfactory delineation of the urinary 
tract with intravenous techniques, retrograde pyelography with Hypaque sodium 20% solution 
can provide excellent anatomical details. 


Please read the summary of prescribing information on the last pages of this unit. 


Unsurpassed 


e CONTRAST 
e TOLERANCE 


Pathology precisely defined 


with 


Hypaque’ 50% and 20% 


sodium 
brand of sodium diatrizoate 


5096, ampuls of 30 ml., vials of 20 and 30 ml. 
20%, bottles of 100 mg. 


or with 


Hypaque-M, 75% and 90% 


brand of sodium and meglumine diatrizoates 


75%, vials of 20 and 50 mi. 
90%, vials of 20 and 50 mi. 


PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 





WINTHROP LABORATORIE. 
NEW YORK, N. Y. 10016 


Summary of Full Prescribing Information 


Hypaque’ Sodium 50% 
brand of sodium diatrizoate 
Sterile Aqueous Injection (Weight/ Volume) 


Warning: Do not use Hypaque sodium (brand of sodium diatri- 
Zoate) for myelography. Injection of even a smali amount into 
the subarachnoid space may produce convulsions and result 
in fatality. 


Excretory Urography 


side Effects: Usually of a minor nature, such as nausea, vomit- 
ing, excessive salivation, flushing, dizziness, urticaria, and mus- 
cular twitching —have occurred in 10 to 14 per cent of the 
patients who have received the compound intravenously. Vein 
cramp rarely occurs, and the medium produces no bitter (me- 
tallic) taste. 

Allergic reactions such as shock, asthma, nasal and con- 
junctival symptoms, and dermal reactions have occasionally 
occurred. Transient proteinuria may occur on occasion follow- 
ing injection of radiopaques. 

Excretory urographic agents may produce symptoms of an 
anaphylactic nature in sensitive persons. Patients should be 
watched carefully during injection as serious reactions, includ- 
ing fatalities, have occurred with all commonly used media. 
Special care is advisable in persons with a history of bronchial 
asthma or other allergic manifestations of sensitivity, especially 
to iodine. Infrequently "iodism" (salivary gland swelling) from 
organic compounds appears two days after exposure and sub- 
sides by the sixth day. 

Following administration of Hypaque to euthyroid patients in 
excretory urography, protein-bound iodine is elevated and the 
thyroid 1'3' uptake is lowered, returning to normal after the 
third and fourth days, respectively. 

Preventive Measures: According to Pendergrass et al. the fol- 
lowing precautions have been recommended 1o help prevent 
reactions in intravenous urography: (1) obtain a history of per- 
sonal and familial allergies (for example, bronchial asthma, hay 
fever, and eczema), of previous iodine studies and of sensitivity 
to iodine and other drugs, (2) make a preliminary sensitivity 
test, (3) give preliminary antihistaminic medication, and (4) 
have medications on hand for emergency use, 
Contraindications and Precautions: Use of the medium is con- 
traindicated in patients with advanced renal destruction asso- 
ciated with severe uremia. However, in azotemic patients with 
varying degrees of renal insufficiency, Schwartz et al. reported 
that the intravenous administration of twice the usual dose of 
Hypaque produced little evidence of nephrotoxicity as deter- 
mined by plasma creatinine concentration. Caution is advised 
in patients with hyperthyroidism, hypertension, severe cardio- 
vascular disease or active tuberculosis, and in patients with a 
history of asthma or other allergic manifestations, or of sensi- 
tivity to iodine. 

Because of the possibility of inducing temporary suppression 
of urine, it is wise to allow an interval of at least 48 hours to pass 
before repeating excretory or retrograde pyelography in patients 
with unilateral or bilateral reduction of normal renal function. 

Most clinicians consider multiple myeloma an absolute con- 

traindication to excretory urography because of the great possi- 
bility of producing transient to fatal renal failure, Others believe 
that the risk of causing anuria is definite but small. 
Treatment of Reactions: Should a reaction occur, treatment is 
generally symptomatic and depends on the judgment of the 
attending physician. According to Pendergrass et al. (1955), a 
trained anesthesiologist can render valuable assistance. An 
extremely severe reaction may be manifested by signs and 
symptoms relating to the cardiovascular system (shock, fall 
in blood pressure, weak thready pulse, etc.), to the respira- 
tory system (dyspnea, cyanosis, bronchial asthma, pulmonary 
or laryngeal edema), or to the nervous system (restlessness, 
confusion, convulsions). Because anoxia is almost always pres- 
ent, the administration of 100 per cent Oxygen, given by a mask 
with a breathing bag and if necessary, an intratracheal airway, 
should immediately be started after the removal of any encum- 
brances. Intravenous infusion of fluids (physiologic saline solu- 
tion, dextrose solution, etc.) also should be started to support 
the circulation. If necessary a vein should be cut down and an 
intravenous needle or plastic tubing inserted and kept in the 
vein in the event of venous collapse. 

For hypotension, 
(brand of phenylephrine) hydrochloride may be given intra- 
venously as needed, in doses of 0.2 to 0.5 mg. Should this 
prove ineffective within one minute, a continuous infusion of 
Levophed® (brand of levarterenol) bitartrate should be started, 
using a dilution prepared by mixing 4 ml. of a 0.2 per cent 


5 per cent dextrose solution. Any precipitous rise in blood pres- 
sure may be counteracted by inhalation of amyl nitrite, 

If convulsions develop, a short-acting barbiturate, such as 
i, should be given intravenously. Symptoms 
suggestive of histamine release (for example, sneezing, flush- 
ing, urticaria, itching, wheezing, or laryngeal edema) may be 
counteracted by the injection of suitable antiallergic agents, 
such as epinephrine solution 1:1000 subcutaneously or intra- 
venously or an antihistamine intramuscularly or intravenously. 


Hypaque® Sodium 50% brand of sodium diatrizoate (cont.) 
Administration of epinephrine is generally not advised in pa 
tients with anoxia as it may induce ventricular fibrillation. 
However, its value and dramatic effect when an acute allergic 
reaction occurs may outweigh any such risk (Pendergrass 
et al.). To help combat severe allergic manifestations, a soluble 
preparation of hydrocortisone may be injected intravenously in 
an initial dose of 100 mg. (Weigen and Thomas). 

if pulmonary edema predominates, use of the following 
medicaments in the order listed has been suggested: (1) epi- 
nephrine 1:1000 solution (0.05 to 0.1 ml.) intravenously (with 
caution in persons with anoxia), (2) Demerol® (brand of 
meperidine) hydrochloride 50 mg. intravenously, and (3) solu- 
ble hydrocortisone 100 mg. intravenously (Weigen and Thomas). 
The use of the usual respiratory stimulants (pentylenetetrazol, 
picrotoxin, and nikethamide) is considered contraindicated 
because these drugs may cause convulsions. 

Should cardiac arrest suddenly occur, pounding the chest 
wall is well worth trying as it may stimulate cardiac activity. 
Rocking the knees against the chest wall about sixty times per 
minute in an effort to restore cardiac activity by forcing venous 
blood into the right side of the heart has also been suggested. 
Closed chest carciac massage by means of rhythmic manual 
compression of the sternum may also be considered as a method 
of resuscitation. 


Retrograde Pyelography 


Side Effects: The nonirritating properties of the compound 
minimize the likelihood of ureteropelvic spasm; in addition, a 
more natural outline of the upper urinary tract is obtained 
because of these properties. The incidence and severity of dis- 
comfort and colic following retrograde examination is also de. 
creased. Excellent tolerance was evidenced by notably few 
untoward reactions. Minor side reactions, which occurred in 
a few patients, consisted of nausea, vomiting, excessive saliva- 
tion, and sweating. There was no indication of irritation to the 
urinary tract mucosa that could be attributed to the medium. 
Oliguria or anuria may, rarely, follow bilateral retrograde pye- 
iography or uncomplicated cystoscopic ureteral manipulation. 

With a 20 per cent solution, reflux of the medium into the 
blood stream or lymphatics (pyelovenous or pyelolymphatic 
backflow) as a result of undue pressure of administration is not 
apt to result in a generalized reaction, since more than twice 
this concentration has been well tolerated when injected intra- 
venously. 


Cerebral Angiography 


Side Effects: Although all contrast media possess some irritating 
and toxic properties, the 50 per cent solution, being less irritat- 
ing than other commonly used media, is generally well tolerated 
in doses employed for cerebral angiography. Defects in arterio- 
graphic technique and the presence of occlusive atherosclerotic 
extracranial cerebral vascular disease constitute the major 
sources of arteriographic complications. Care should be exer- 
cised to avoid contaminating catheters, syringes, needles, and 
contrast media with glove powder or cotton fibers. Side effects, 
usually of a transient nature, include such minor discomforts 
to the patient as a sensation of flushing, warmth or burning, 
slight facial pallor, nausea and, rarely, vomiting. These discom- 
forts are of short duration, persisting for only a few minutes. 
Less likelihood of vessel spasm may be anticipated with the 
50 per cent solution in view of the low incidence of vein cramp 
that has attended intravenous administration for urography. 
Other reported reactions include transient homolateral muco- 
cutaneous petechial hemorrhages within the cutaneous dis- 
tribution of the percutaneously injected carotid artery and its 
branches and transient cerebral blindness as a complication of 
percutaneous vertebral angiography. 

Neurologic complications, including neuromuscular disorders, 
seizures, hemiparesis, unilateral dysesthesias, visual field de- 
fects, language disorders, and respiratory difficulties may occur 
with the use of the 50 per cent solution as with any contrast 
medium introduced into the cerebral vasculature, particularly 
when the extent of the intrinsic lesion is unknown. Such un- 
toward reactions are for the most part temporary, however, and 
some investigators who are experienced in angiographic proce- 
dure emphasize the fact that they tend to occur after several 
injections of the contrast medium or higher doses. Other 
clinicians find that they occur most frequently in elderly 
patients. Inasmuch as the procedure itself is attended by tech- 
nical difficulties regardless of the risk the patient presents 
(e.g., mechanical catheter obstruction of the vertebral artery 
can cause transient blindness), the more experienced the 
radiologic team, the fewer the complications of any degree that 
are apt to arise, 

Contraindications and Precautions: Patients on whom cerebral! 
angiography is te be employed should be selected with care. 
The 50 per cent solution should be used with caution in in- 
stances of extreme senility (but not old age per se), advanced 
arteriosclerosis, severe hypertension, and cardiac decompensa- 
tion. Although cerebral angiography has been considered con. 
traindicated in patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome), many experts now 
believe that the diagnostic value of the procedure, when em- 


Hypaque® Sedium 50% brand of sodium diatrizoate (cont.) 
ployed early as an aid in locating lesions amenabie to operation, 
outweighs any added risk to the patient. Furthermore, Johnson 
mentions a small number of postangiographic fatalities, includ- 
ing progressive thrombosis already evident clinically before 
angiography, in which the procedure did not appear to play 
any direct role. Patients with cerebrovascular disease should be 
examined primarily by indirect methods of angiography. Carotid 
angiography during the progressive period of a stroke should be 
avoided, particularly on the left side because of the increased 
risk of cerebral complications, This solution should not be 
given to patients with advanced renal destruction and severe 
uremia. 

In using contrast media for cerebral angiography, every pre- 
caution must be taken in order to prevent untoward reactions. 
Reactions may occur from sensitivity to the compound used. 
These reactions also may vary directly with the concentration of 
substance, the amount used, the speed and frequency of injec- 
tions, and the interval between injections. 

In subarachnoid hemorrhage angiography is expected to be 
hazardous. In migraine the procedure can be hazardous because 
of ischemic complications, particularly if performed during or 
soon after an attack, 

Precautions suggested to help prevent and combat untoward 
systemic reactions in cerebral angiography are the same as 
those for intravenous urography. 


Translumbar Aortography 


Hazards of Aortography: The care and experience with which 
the procedure is performed, the amount and type of medium 
used, the age and condition of the patient, and the premedica- 
tion and anesthesia employed, influence the incidence and 
severity of reactions or complications that may be encountered. 
General precautions, contraindications, and treatment of SyS- 
temic reactions are the same as those for excretory urography. 

Inherent dangers of aortography include: (1) Renal damage 
and shutdown. (2) Neurologic complications: These occurred 
in only 0.22 per cent of the patients in McAfee's survey; trans- 
verse myelitis or paraplegia were the disturbances noted most 
frequently, and they appeared to be related at least in part to 
the amount of contrast medium employed, that is, larger doses 
are more likely to cause difficulty. (3) Cardiovascular complica- 
tions such as shock, cardiac arrest or failure, and coronary 
occiusion: These occurred in 0.09 per cent of the patients in 
McAfee's survey. (4) Hemorrhage from the puncture site. (5) 
Necrosis of the intestinal wall: This may occur if the medium is 
accidentally injected into the superior mesenteric artery. (6) 
Acute pancreatitis: This occurred in one case receiving hydro- 
chlorothiazide and was considered to have been caused by the 
synergistic effect of the diuretic and contrast medium. (7) Sen- 
sitivity to the medium. 

Temporary reduction of renal function, as measured by 
clearance of creatinine and para-aminohippuric acid, has been 
shown to occur in dogs given injections of the radiopaque 
medium into a renal artery (Mullady et a/.). 

Special caution is advised to avoid inadvertent intrathecal 
injection. 


Direct Cholangiography 


Caution: In the presence of acute pancreatitis, direct cholangi- 
ography shouid be employed with caution (if at all), injecting no 
more than 5 to 10 ml. without undue pressure. 


Completion Cholangiography 


Side Effects; The 50 per cent solution is very well tolerated by 
the hepatobiliary system, peritoneum, and intestinal tract, but 
it should be recognized that the valuable procedure of direct 
cholangiography is not without risk. Untoward effects may often 
be attributed to undue injection pressure or excessive volume 
of the medium, resulting in overdistention. Such pressure may 
produce a sensation of epigastric fullness, followed by moderate 
pain in the back or right upper abdominal quadrant, which 
will subside when injection is stopped. To prevent duct spasm, 
many suggest that cholangiography precede exploration, using 
a solution at body temperature. Extravasation of the contrast 
medium has been of negligible consequence. 

In 40 per cent of patients, some of the medium will enter the 
pancreatic duct and a transient elevation of the serum amylase 
level may be noted 6 to 18 hours later, without apparent ill 
effects. Occasionally, nausea, vomiting, fever, and tachycardia 
have been observed. One case of pancholangitis resulting in 
liver abscess has been reported. Direct cholangiography has 
not changed the incidence of pancreatitis (0.5 per cent) follow- 
ing biliary tract surgery. 


Hysterosalpingography 


Contraindications: The procedure should not be performed 
during the menstrual period or when menstrual flow is im- 
minent, nor should it be performed when infection is present 
in any portion of the genital tract, including the external 
genitalia. The procedure is also contraindicated for pregnant 
women or for those in whom pregnancy is suspected. its use is 
not advised for six months after termination of pregnancy, or 
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Hypaque? Sodium 50% brand of sodium diatrizoate (cont.) 
for 30 days after conization or curettement. 

In patients with carcinoma or in those in whom the condition 
is suspected, caution should be exercised to avoid possible 
spread of the lesion by the procedure. 


Hypaque^ Sodium 20% 
brand of sodium diatrizoate 
sterile Aqueous Solution 2096 (weight/ volume) 


Precautions: it has long been known that oliguria or anuria may 
rarely follow bilateral retrograde pyelography or uncomplicated 
cystoscopic ureteral manipulation. Various mechanisms have 
been proposed to explain this occurrence, such as reflex anuria, 
edema, and occlusion of the ureteral orifices from local trauma, 
pressure, manipulation, sensitivity to the radiopaque medium 
or to residual disinfecting antiseptic on ureteral catheters, 
pyelotubular backflow, transient interstitial renal edema with 
increased pressure, and reduced renal blood flow. Because of 
the possibility of acute renal failure following bilateral retro- 
grade pyelography, some authors conclude that retrograde 
pyelography should be done on only one ¢ide at a time. 
Side Effects: The nonirritating properties of the medium mini- 
mize the likelihood of ureteropelvic spasm; in addition, a more 
natural outline of the upper urinary tract is obtained because 
of these properties. There is also a decrease in the incidence 
and severity of discomfort and colic following retrograde ex- 
amination. Excellent tolerance was evidenced by notably few 
untoward reactions. Minor side reactions, which occurred in a 
few patients, consisted of nausea, vomiting, excessive saliva- 
tion, and sweating. There was no indication of irritation of the 
urinary tract mucosa that could be attributed to the medium. 
With Hypaque Sodium 20 per cent, reflux into the blood 
stream or lymphatics (pyelovenous or pyelolymphatic backflow) 
as a result of undue pressure of administration is not apt to 
result in a generalized reaction, since intravenous injection of 
more than double this concentration has been well tolerated. 


Hypaque*M, 75% 
brand of sodium and meglumine diatrizoates 
Sterile Aqueous Injection 75% (weight/volume) 


Caution: The 75 per cent concentration is intended primarily 
for angiocardiography, nephrotomography and selected cases 
of peripheral angiography. Hypaque sodium (brand of diatri- 
zoate sodium) 50 per cent solution is recommended for ex- 
cretory urography, cerebral angiography and most cases of 
peripheral angicgraphy. 

Warning: Do not use Hypaque-M, 75 per cent for myelography. 
injection of even a small amount into the subarachnoid space 
may produce convulsions and result in fatality. 


Angiocardiography 

Contraindications: Use of Hypaque-M, 75 per cent is contra- 
indicated in patients with advanced renal destruction associated 
with severe uremia. Hypaque-M 75 per cent should not be used 
for myelographv. 

Precautions: 1. Caution is advised in patients with hyperthyroid- 
ism, hypertension, active tuberculosis and a history of allergy, 
especially to iodine. Angiocardiography and nephrotomography 
should be performed cautiously in patients with heart disease 
and circulatory failure and should not be employed in patients 
who are in collapse or who are critically iil or debilitated. A renal 
function test is advisable before administration of the 75 per 
cent solution. 

2. Prior to the examination, the patient may be tested for 
sensitivity to the radiopaque medium (See Side Effects and 
Sensitivity Tests.) Patients who show an idiosyncrasy should 
not be given the drug. 

3. Premedication with a barbiturate is advisable if the patient 
is extremely rervous. Demerol (brand of meperidine), chlor- 
promazine and antihistamines have also been recommended 
for premedication. Such antihistamines as chlorpheniramine 
maleate or tripelennamine hydrochloride may be administered 
about 30 minutes before injection of the radiopaque medium or 
may be combined with it in a single injection. Many authorities 
recommend general anesthesia for small children and unco- 
operative patients. 

. 4. Facilities for resuscitation including a mask with a breath- 
ing bag and pure oxygen should be available for immediate 
administration in case of severe reaction. 

9. The sensations to be experienced should be described to 
the patient in order to allay apprehension before injection and 
to prevent excitement afterward. 

6. To facilitate venipuncture, the needie should be sharp, 
the arm extended and the vein large and fully distended. 

7. The syringe must be Scrupulously clean in order to prevent 
sticking of the plunger during injection. 

8. If crystals form, the solution should be warmed and agi- 
tated until they have redissolved. Injection should be made 
only when the solution is clear and is at a temperature of 
approximately 37.5* C. 

9. Injection should be made only when there is free com- 
munication between needle and vein. When in doubt, another 


HYpaque®-M, 75% 
brand of sodium and meglumine diatrizoates (cont.) 
vein should be tried or the test postponed. Vein and needle 


should be watched during injection to prevent displacement of 
the needle or overdistention of the vein. If extravasation occurs, 
the injection should be stopped and a quantity of physiologic 
saline solution administered through the needle to dilute the 
radiopaque medium and to lessen the possibility of irritation, 

10. Some authorities advise that repeated injections should 

not be given in close sequence and, if possible, should be 
avoided. 
Side Effects and Sensitivity Tests: As with other radiopaque 
mediums, certain side effects occasionally may be encountered, 
although the 75 per cent solution has been well tolerated when 
given in recommended dosages. Serious complications follow- 
ing angiocardiography may be due to varying and perhaps 
unrelated factors. Symptoms may be due to the speed of 
injection and the anxiety and psychic stress associated with 
the examination, as well às to the material injected. Side effects 
will usually be minor and transient and may include a sensation 
of warmth and flushing, nausea, vein cramp, mild tachycardia, 
metallic or acid taste, tightness in the chest, headache, cough 
or urticaria. Delayed reactions may occur. Venous thrombosis 
has not been observed in patients receiving the 75 per cent 
solution, but as with any rapidly injected hypertonic solution, 
the possibility of this complication exists. 

Angiocardiographic contrast mediums may produce symp- 
toms of an anaphylactic nature in sensitive persons. Patients 
should be observed carefully during injection, as serious reac- 
tions including fatalities have occurred with most mediums, 
since it is believed that reactions to intravenously administered 
organic iodine radiopaque agents are more likely to develop in 
patients with allergic diathesis, special care is advisable in 
persons with a history of asthma or other allergic manifesta- 
tions. 

Various methods have been advocated to detect sensitivity to 
contrast mediums, particularly conjunctival, oral, intradermal 
and intravenous testing. Conjunctival, oral and intradermal 
tests are not reliable, since reactions to them are generally 
caused by direct local vascular effect. Occasionally a severe 
reaction in the eye has followed a conjunctival test. An intra- 
venous test is more likely to demonstrate sensitivity, although 
a negative reaction does not necessarily rule out the possibility. 
A small dose of 0.5 to 1 ml. is slowly injected intravenously 
over a period of one minute, followed by a period of observa- 
tion sufficiently long to detect delayed reactions. Although 
allergic reactions generally occur quickly, occasionally they may 
not be manifested for 10 or even 15 minutes. 

Warning signs and symptoms of possible intolerance or 
allergy include respiratory difficulty (wheezing, dyspnea or 
sensation of suffocation or tightness in the throat or chest), 
sneezing, itching, urticaria, nausea or vomiting and fainting. 
Treatment of Reactions: (Same as with Hypaque Sodium 50%) 


Nephrotomography 
Contraindications, Precautions, Side Effects and Treatment of 
Reactions: See Angiocardiography. 


Hypaque*M, 90% 
brand of sodium and meglumine diatrizoates 
sterile Aqueous Injection 90% (weight/volume) 


Caution: Hypaque-M, 90 per cent is intended primarily for 
angiocardiography, nephrotomography, hysterosalpingography 
and selected cases of peripheral angiography. Hypaque sodium 
90 per cent solution is recommended for excretory urography, 
cerebral angiography and most cases of peripheral angiography. 
Warning: Do not use Hypaque-M, 90 per cent for myelography. 
Injection of even a small amount into the subarachnoid space 
may produce convulsions and result in fatality. 


Angiocardiography 

Contraindications: Use of Hypaque-M, 90 per cent is contra- 
indicated in patients with advanced renal destruction associated 
with severe uremia. Hypaque-M, 90 per cent should not be used 
for myelography. 

Precautions: 1. Caution is advised in patients with hyperthyroid- 
ism, hypertension, active tuberculosis and a history of allergy, 
especially to iodine. Angiocardiography and nephrotomography 
should be performed cautiously in patients with heart disease 
and circulatory failure and should not be employed in patients 
wno are in collapse or who are critically ill or debilitated. 
A renal function test is advisable before administration. of 
Hypaque-M, 90 per cent. 

2. Prior to the examination, the patient may be tested for sen- 
sitivity to Hypaque-M, 90 per cent. (See Side Effects and Sensi- 
tivity Tests.) Patients who show an idiosyncrasy to Hypaque-M, 
90 per cent should not be given the drug. 

3. Premedication with a barbiturate is advisable if the patient 
is extremely nervous. Demerol (brand of meperidine), chlor- 
promazine and antihistamines have also been recommended 
for premedication. Such antihistamines as chlorpheniramine 
maleate or tripelennamine hydrochloride may be administered 
about thirty minutes before injection of Hypaque-M, 90 per 
cent or may be combined with it in a single injection. Many 
authorities recommend general anesthesia for small children 


Hypaque®-M, 90% 
brand of sodium and meglumine diatrizoates (cont.) 
and uncooperative patients. 

4. Facilities for resuscitation including a mask with a breath- 
ing bag and pure oxygen should be available for immediate 
administration in case of severe reaction. 

5. The sensations to be experienced should be described to 
the patient in order to allay apprehension before injection and 
to prevent excitement afterward. 

6. To facilitate venipuncture, the needle should be sharp, the 
arm extended anc the vein large and fully distended. 

7. The syringe must be scrupulously clean in order to prevent 
sticking of the plunger during injection. 

8. Hypaque-M, 90 per cent should be warmed and agitated 
until all suspended crystals have redissolved. Injection should 
be made only when the solution is clear and is at a temperature 
of approximately 37.5*C. 

9. Injection should be made only when there is free com- 
munication between needle and vein. When in doubt, another 
vein should be tried or the test postponed. Vein and needie 
should be watched during injection to prevent displacement of 
the needle or overdistention of the vein. If extravasation occurs, 
the injection should be stopped and a quantity of physiologic 
saline solution administered through the needle to dilute the 
Hypaque-M, 90 per cent and to lessen the possibility of irrita- 
tion. 

10. Some authorities advise that repeated injections should 
not be given in close sequence and, if possible, should be 
avoided. 

Side Effects and Sensitivity Tests: Serious complications follow- 
ing angiocardiogrephy may be due to varying and perhaps 
unrelated factors. Symptoms may be due to the speed of injec- 
tion and the anxiety and psychic stress associated with the 
examination, as well as to the material injected. Side effects 
noted with Hypaque-M, 90 per cent were usually of a minor 
and transient nature and included a sensation of flushing or 
warmth, nausea, vein cramp, mild tachycardia, metallic or 
acid taste, tightness in the chest, headache, cough or urticaria. 
Delayed reactions may occur. Venous thrombosis has been 
Observed in patients following the percutaneous insertion of 
the injection needle. This complication may be anticipated, 
however, when concentrated hypertonic solutions are injected 
rapidly. In skilled hands, the administration of Hypaque-M, 90 
per cent is attended by comparatively few untoward reactions. 

Angiocardiographic contrast mediums may produce symp- 
toms of an anaphylactic nature in sensitive persons. Patients 
should be observed carefully during injection, as serious reac- 
tions including fatalities have occurred with most mediums. 
Since it is believed that reactions to intravenously administered 
organic iodine radiopaque agents are more likely to develop 
in patients with allergic diathesis, special care is advisable in 
persons with a history of asthma or other allergic manifestations. 

Various methods have been advocated to detect sensitivity to 
contrast mediums, particularly conjunctival, oral, intradermal 
and intravenous testing. Conjunctival, oral and intradermal 
tests are not reliable, since reactions to them are generally 
caused by a direct local vascular effect. Occasionally a severe 
reaction in the eye has followed a conjunctival test. An intra- 
venous test is more likely to demonstrate sensitivity, although 
a negative reaction does not necessarily rule out the possibility. 
A small dose of from 0.5 to 1 mi. is slowly injected intravenously 
Over a period of one minute, followed by a period of observa- 
tion sufficiently lorg to detect delayed reactions. Although 
allergic reactions generally occur quickly, occasionally they 
may not be manifested for ten or even fifteen minutes. 

Warning signs and symptoms of possible intolerance or 
allergy include respiratory difficulty (wheezing, dyspnea or 
sensation of suffocation or tightness in the throat or chest), 
sneezing, itching, urticaria, nausea or vomiting and fainting. 
Treatment of Reactions: (Same as with Hypaque Sodium 50%) 


Nephrotomography 


Contraindications, Precautions, Side Effects and Treatment of 
Reactions: See Angiocardiography. 


Hysterosalpingography 

Contraindications: Tne procedure should not be performed 
during the menstrual period or when menstrual flow is immi- 
nent, nor should it be performed when infection is present in 
any portion of the genital tract, including the external genitalia. 
The procedure is also contraindicated for pregnant women or 
for those in whom pregnancy is suspected. Its use is not ad- 
vised for six months after termination of pregnancy, or for 
thirty days after conization or curettement. 

Precautions: In patients with carcinoma or in those in whom 
the condition is suspected, caution should be exercised to 
avoid possible spread of the lesion by the procedure. 


Pathology Precisely Defined 
Hypaque* Sodium 50% and 20% 


brand of sodium diatrizoate 


Hypaque*M, 75% and 90% 


brand of sodium and meglumine diatrizoates 
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4 research concept in contrast visualization 


for better 


definition of disease: 








No. 1 in a series: 


Renografin-60 (meglumine diatrizoate injection) 
preferred in a study of pyelographies of 2,234 
patients. 


In a new large scale study,’ “x... determine 
which medium would produce adequate visualiza- 
tion of the urinary tract with the fewest toxic 
effects on the patient,” Macht et al. have com- 
pared Renografin-60 with 2 other contrast agents. 


Data were analyzed in 2,234 unselected (consecu- 
tive) patients, according to age, Sex, and general 
disease group for the study population as a whole. 
The first 683 patients received 50% diatrizoate 
sodium solution, the next 921 patients received 
Renografin-60, and the final 630 patients received 
66.8% sodium iothalamate solution. ' 


criteria for quality and comparative safety The 
contrast agents were evaluated for quality of 
diagnostic films as follows: films showing a dense 
concentration of contrast medium with filling and 
visualization of all major and minor calyces, in- 
fundibula, pelves and almost all of each ureter 
were listed as “good”; films showing less concen- 
tration with incomplete visualization of all portions 
of urinary tract but sufficient to produce diagnos- 
tically adequate films were listed as "fair"; films 
showing unsatisfactory visualization of urinary 
tract, or films which could not be interpreted, as 
“poor.” The media were also evaluated as to inci- 
dence of the following side effects: nausea, vomit- 
ing, fainting, shock or severe reaction, hiccups, 
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hives, pain in arm, sneezing, hot flushes, stuffi- 
ness of nose or ears.’ 


The following chart* shows comparative results of 
the 3 media according to age category: 


quality of pyelograms and side effects expected in 
standard population of 1,000 patients by age, accord- 
ing to type of medium used 


medium used quality with 
and type standard of pyelograms side 
of patient population good fair poor effects 
meglumine 

diatrizoate 

all ages, 1,000 237 123 50 41 
0-197 126 122 3 1 3 
20-49 415 374 35 6 27 
50-69 315 240 5] 24 9 
70 or older 144 91 34 19 2 
diatrizoate 

sodium 

all ages, 1,000 782 134 84 72 
0-19 126 115 6 5 7 
20-49 415 378 26 11 40 
50-69 315 227 64 24 19 
70 or older 144 62 38 44 6 
sodium 

iothalamate 

all ages, 1,000 883 81 36 54 
0-19 126 122 4 O 7 
20-49 415 393 20 2 29 
50-69 315 269 32 14 13 
70 or older 144 99 25 20 5 


«Adapted from Macht! ftin some patients in this age 
group, higher than recommended doses were used. 

In theory: "The choice of contrast agent should 
ideally be individualized according to the age, Sex, 
and disease group of the patient in order to obtain 
a high probability of complete visualization of the 
urinary tract with low probability of adverse side 
effects."! 


In practice: "The choice is to be made...on the 
basis of the agent which gives the best concentra- 
tion and the fewest side effects in the greatest 
number of patients regardless of age, sex, or 
disease category."' 


In order of preference: Although Renografin-60 
was not rated highest in all categories, the authors 
feel that their preference of the contrast media 
for intravenous pyelography would be: first, 
Renografin-60; second, sodium iothalamate; third, 
diatrizoate sodium." 


For brief summary of prescribing information, 
please refer to the end of this advertisement. | 


definition of 
safety... 


demonstrated in animals...Since meglumine dia- 
trizoate is also used for cerebral angiography, 
toxicity studies of administration via the carotid 
artery are therefore of interest. Fischer and Eck- 
Stein? designed angiographic studies in animals in 
which procedures were very similar to clinical 
angiography, and which yielded data that was 
quantitative, graphic and nonsubjective.? Accord- 
ing to the authors: "We selected the alterations in 
arterial blood pressure, venous pressure, heart 
rate and rhythm, the electrocardiogram and end- 
expiratory CO, concentration resulting from experi- 
mental cerebral angiography as refined, sensitive 
indications of the toxicity of a particular contrast 
material."? Their results of measured cardiovas- 
cular functions in dogs indicated that meglumine 
diatrizoate was far less toxic than four other con- 
trast media.? As Fischer and Cornell reported in a 
later study: "Despite the testing of more highly 
concentrated solutions and larger doses, the 
cardiovascular responses [in dogs] from methyl- 
glucamine [meglumine] salts were much less than 
from sodium salts, an observation consistent with 
previous experiments."? 


Other investigators have documented the com- 
parative safety of meglumine salts in experimental 
studies. In order to determine reaction and toler- 
ance of the intestines, Cooley^ injected meglumine 
diatrizoate into mesenteric arteries of dogs and 
found no damage. Gensini et a/.° reported that 
cardiovascular responses with it were almost 
identical to blood transfusions. 


theory of lower toxicity with meglumine...Gensini 
and DiGiorgi have offered a hypothesis to explain 
their findings of lesser toxicity with experimental 
intravascular injections of methylglucamine (meg- 
lumine) salts. "When a relatively undiluted amount 
of sodium salts of a contrast agent is injected in 
an artery and carried by the blood stream toward 
the capillary bed, its molecules rapidly dissociate 
and readily diffuse through the capillary mem- 
brane and into the tissue. There, both the toxic 
effect of the iodine-containing organic radical and 
the increased concentration of sodium will readily 
manifest themselves. At equal concentrations of 
sodium, the end results will closely reflect the in- 
trinsic toxicity of the iodine-containing organic rad- 
ical on the tissues. ..."5 

“In the case of the methylglucamine compounds, 
the same dissociation takes place. However the 
larger methylglucamine molecule, rich in hydro- 
gen bonds, apparently either limits the migration 
of the organic radicals outside the vessel or at 
least minimizes their effects on the cellular 
metabolism.” 

proved in practice... Paralleling similar findings in 
animals, clinicians have reported a generally lower 





incidence of untoward reactions with Renografin- 
60 in urologic and cerebrovascular use. However, 
as with all intravascularly injected contrast agents, 
the possibility of severe reactions should be kept 
in mind (see Contraindications, Precautions and 
Side Effects below). In one study of over 600 
urologic patients, the investigators reported that 
Renografin-60 produced urograms of diagnostic 
quality with a 696 incidence of side effects. The 
authors concluded: "It is hard to believe that any 
drug introduced intravenously could be so well 
borne by so many patients... .’” 


In a 74-patient study,” comparing Renografin-60 
with diatrizoate sodium in carotid arteriography, 
shealy commented: "With confused patients who 
are to have arteriography under local anesthesia, 
it is particularly desirable to have an agent that 
causes little pain." In this study, since "...60 per 
cent Renografin has resulted in considerably less 
pain than 50 per cent or 45 per cent [diatrizoate 
sodium]...we have converted to the routine use 
of 60 per cent Renografin for carotid arteriogra- 
phy; an additional 1,500 arteriograms done with 
60 per cent Renografin have been quite satis- 
factory.”7 


better tolerated even in pediatrics ...Citing some 
difficulties in administering contrast agents intra- 
venously to children, Strasser et a/.® selected 
Renografin-60 for intramuscular use in excretion 
urography in 16 pediatric patients because of the 
mild and relatively few reactions consistently as- 
sociated with its use. The authors concluded: “The 
almost complete absence of any kind of local 
effect from its injection into the gluteal muscle 
and the absence of any serious reactions, local or 
systemic, indicate the safety of the medium.’ 


For brief summary of prescribing information 
please refer to the end of this advertisement. 


definition of 
efficacy... 


a thoroughly investigated meglumine salt Exten- 
sively evaluated for over a decade, Renografin has 
been consistently shown to yield a high percentage 
of diagnostic quality films in many phases of con- 
trast visualization. 


Upon intravenous injection, Renografin is rapidly 
carried to the kidneys and is so well concentrated 
that renal passages—including renal pelvis, 
ureters and: bladder — may be clearly visualized. 
This medium also provides high contrast vasog- 
raphy in visualization of the cerebral vessels and 
the peripheral arteries and veins. 


proved diagnostic excellence...!n a comparative 
study? of 3 contrast agents used in cerebral angiog- 
raphy by Doehner (comprising a cross section of 
an average neurosurgical practice), Renografin-60 
was equal in the arterial phase and slightly su- 
perior in the venous phase of the examination. 


Findings of a previously cited study by Orr et a/.,° 
in intravenous pyelography, also attest to the 
diagnostic excellence of Renografin-60. ''Satis- 
factory roentgenograms of the kidneys were ob- 
tained in 636 (9796) of the cases, demonstrating 
the great diagnostic value of this procedure." And, 
as noted previously, Shealy found the contrast 
agent to be ''quite satisfactory" in 1,500 carotid 
arteriograms.? 

References: 1. Macht, S. H.; Williams, R. H., and 
Lawrence, P. S.: Amer. J. Roentgen. 98:79 (Sept.) 
1966. 2. Fischer, H. W., and Eckstein, J. W.: Amer. 
J. Roentgen. 86:166 (July) 1961. 3. Fischer, H. W., 
and Cornell, S. H.: Radiology 85:1013 (Dec.) 
1965. 4. Cooley, R. N., et al.: Angiology 15:107 
(Mar.) 1964. 5. Gensini, G. G., and DiGiorgi, S.: 
Radiology 82:24 (Jan.) 1964. 6. Orr, L. M.; Camp- 
bell, J. L., and Thomley, M. W.: J.A.M.A. 169:1156 
(Mar. 1959. 7. Shealy, C. N.: J. Neurosurg. 
20:137 (Feb.) 1963. 8. Strasser, N. F., et al.: 
Radiology 79:408 (Sept.) 1962. 9. Doehner, G. A., 
and Brugger, G. E.: New York J. Med. 60:4022 
(Dec.) 1960. 

Contraindication 

A history of sensitivity to iodine per se or to other 
contrast media is not an absolute contraindication 
to the use of meglumine diatrizoate. 


Precautions and Side Effects 

Severe, life-threatening reactions are rare; when 
they occur they suggest hypersensitivity. A per- 
sonal or family history of asthma or allergy war- 
rants special attention and may predict, more 
accurately than pretesting, the likelihood of a 
reaction, although not the type nor severity of the 
reaction in the individual. 

The value of any pretest is questionable. The pre- 
test most performed is the slow injection of 0.5- 
1.0 cc. of the preparation into a peripheral vein. 
An impending reaction is 'often indicated by tran- 


sient burning and flushing, pain,, 'jump-like" 
reactions, respiratory difficulty, faintness, sneez- 
ing, itching, nausea, vomiting or urticaria. Should 
the test dose produce an untoward response, the 
necessity for continuing the examination should be 
re-evaluated. Antiallergic drugs may be used to 
advantage. In a few cases, the reactions to the 
test dose have been extremely severe. 


The more serious anaphylactoid reaction requires 
immediate treatment and may occur despite a 
negative sensitivity test. An emergency tray con- 
sisting of vasopressor drugs, epinephrine hydro- 
chloride 1:1000, methoxamine (Vasoxyl) or met- 
araminol bitartrate (Aramine), and glucose and 
saline is recommended. Oxygen and instruments to 
guarantee a clear airway must be readily available, 
Caution must be exercised, especially in cerebral 
angiography in extreme age, in severely debili- 
tated patients and in those with marked or severe 
hypertension, advanced arteriosclerosis, cardiac 
decompensation, recent cerebral embolism, or 
thrombosis, chronic pulmonary emphysema and 
in cyanotic infants. 

For full details the Package Insert should be read. 
Supply: Renografin-60 is supplied in vials and 
ampuls as a sterile aqueous solution providing 
60% meglumine diatrizoate containing approxi- 
mately 29% firmly bound iodine. 


Available in 30 cc. vials or 25 cc. ampuls. 


in excretion urography 
cerebral angiography 
peripheral arteriography 
and venography 


Renografin-60 


Squibb Meglumine 
Diatrizoate Injection U.S. P. 


‘The Priceless Ingredient’ of every product 
is the honor and integrity of its maker. 


SQUIBB 





.why do two, three 
or four venipunctures 
when one will do ? 


Intermittent or continuous |.V. therapy calls for the 
LONGDWEL Disposable Catheter Needle, designed for extended 
indwelling use. A single venipuncture and catheter placement eliminate 
the vein mutilation, hematomas, pain and trauma unavoidable with 
repetitive l.V.'s requiring a separate venipuncture for each administration. 


The LONGDWEL Disposable Catheter is made of inert, 
nontoxic and tissue-compatible TEFLON — the material used in lifetime 
indwelling prostheses. It is nonwettable and has natural lubricity. 


Easy vein entry and placement is assured by a sharp, 
noncoring inner needle and a tapered catheter. Over-the-needle design 
seals tissue around catheter, avoiding usual blood leakage 
of through-the-needle catheters. 


Between infusions or blood aspirations, catheter remains in 
place, but lumen is closed with the SAFEDWEL Obturator, available 
separately. Obturator is of radiopaque polyethylene, with LUER-LOK hub 
for secure, leakproof closure. 


The LONGDWEL Disposable Catheter Needle offers many 
other outstanding benefits: @ Versatility of percutaneous entry @ Secure 
bond between catheter and hub @ View chamber indicating vein entry 
e Vent plug to reduce blood leakage € Catheter, obturator hub and 
package color coded by size @ Reinsertable inner needle 
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Sterile Disposable TEFLON” Catheter Needle 


BECTON-DICKINSON 
Division of Becton, Dickinson and Company, Rutherford, New Jersey 07070 
In Canada: Becton, Dickinson & Co., Canada, Ltd., B-D), Clarkson, Ontario 


PAT. PEND. 


B-D, LONGDWEL, LUER-LOK AND SAFEDWEL ARE TRADEMARKS OF BECTON, DICKINSON AND COMPANY, TEFLON IS A TRADEMARK OF DUPONT, INC. 33468 


OUR 
COMPETITION 
WILL 
COPY US 


SOME DAY 


PHILIP A. HUNT CHEMICAL CORPORATION 





These ultra concentrates are made possible. - 


through the remarkable Hunt discovery — the 
synthesized molecule, CYCON. This invention 
permits HUNT to produce highly concentra- 
ted all-liquid developers such as Hunt 90/90 
Developer & Replenisher for processing all 90- 
second x-ray films at 90 to 94° F and Hunt 
Ultra-Mat Developer and Replenisher for 


- processing all films in all time cycles at the © 


MERE 
ES. 


* high quality radiographs Hunt processing 


recommended standard processing tempera- 
tures. Behind these products is a basic 
philosophy, committed to the importance of- 
creating chemistry that produces films of the 
highest diagnostic quality. At Hunt we feel 
the same kind of responsibility to the quality 


- performance of our chemistries as you, the 


radiologist, feels toward the patient in making 
a diagnostic examination. Everytime you 
place a film, processed in Hunt chemistry, on 
the viewbox, we consider our reputation on 
the firing line. We take pride in the millions of 


chemistries have turned out in hospital x-ray 
departments and in private office practice. - 





flows smoothly into the wall when 
illuminator is recessed, 





Photometer-tested lighting assures even light distribu- 
tion 

Improved P-80 plexiglas front panel has ground-glass 
finish on its inner surface, providing 20% better illum- 
ination on the film 

Easily removable front panel, for easy lamp replacement 
“Invisible” welds improve appearance, eliminate hazard 
of sharp corners projecting from wall or desk 

New 3-wire U-ground cord set with lock-in grommet and 
molded plug protects fully against danger of shock 
Listed with UL Laboratories — Guide No. 480E0 


No. 250-I-R-IG. Recessed model with Instant-Grip 
No. 250-I-R. Recessed model with 2-way film clips 
No. 250-I-IG. Desk model with Instant-Grip 

No. 250-I, Desk model with 2-way film clips 


Write for literature on the 
complete Halsey illuminator line 


i nu 1 ILLU T. SURGERY: 


RADIOLOGIST, 
SURGEON, 
NORELCO SURGEX 






















The accompanying photographs were all taken during 
actual surgical procedures. 


(1) Experimental animal research, an exploration of the canine cir- 
culatory system. 


(2) Surgex performance in orthopedic procedures is substantially doc- 
umented in thousands of successful operations. 


(3) The ventricle of an 88 year old female patient receives a platinum 
tipped cardiac pacemaker connection. 


(4) Bronchoscopy for lung biopsy with TV guidance. 


(5) and cover: Intracranial procedure to implant radioactive yttrium 
in the pituitary gland—drilling through sphenoid sinus walls—to relieve 
pain in widespread metastatic disease. With Surgex, this delicate 
operation is completed in an hour. 


(6) Cholecystectomy on TV—a life-saver in this case. The operation 
was over, yet the TV image indicated the possibility of an uncalcified 
stone in the common duct. C arm position was changed for another 
view, a cassette fitted and a radiograph taken proving the presence 
of the stone—which would have proved fatal to this patient. 





THE MOST VERSATILE 
UNIT OF ITS KIND 


In addition to the procedures shown, radiologist- 
surgeon teams find the extreme flexibility and mo- 
bility of the Surgex unit permit almost unlimited 
application in the O.R. Radiologists frequently use the 
Surgex wherever fluoroscopy or radiography is called 
for in the hospital—in emergency rooms, intensive 
care units, cardiac monitoring units, cast rooms, and 
as a back-up unit in the Radiology Department. 


Here are a few of the outstanding features and appli- 
cations of the Norelco Surgex. 


e The only unit in which x-ray generator and controls, 
x-ray tube and shield, image intensifier, TV camera 
and all TV controls are incorporated into a single 
mobile unit. 


e 19” monitor is mobile and can be positioned for 
optimum viewing by O.R. team. 


e TV image can be viewed under normal surgical 
lighting conditions. 


e Designed for sterile procedures, image intensifier 
contacts patient or table outside the sterile field. 


e Repeated views from 0° through 90° are obtained 
within seconds. 


e Extra 21” depth of C arm reaches across and 
around the patient. 


e Quick, free floating C arm movements are balanced 
in all planes. 


e Built-in facilities for record radiography on cassettes 
up to 10" x 12". 


e Norelco 6" Image Intensifier and Plumbicon® tran- 
sistorized TV chain with automatic brightness stabil- 
izer, produce images of incomparable clarity to 
achieve most information at lowest radiation levels. 


e Additional monitors can be connected to the Surgex 
control for broadcast to other hospital areas and 
classrooms. 


e With Norelco Video Tape Recorder, images and 
procedures can be stored for later reference and 
teaching. 


e Vertical travel of Surgex allows coverage at operat- 
ing levels 42" to 54" above the floor with objects as 
close as 3" from intensifier input screen. 


Norelco" 


NORTH AMERICAN PHILIPS COMPANY, INC. 
Medical Division, 100 East 42nd St., New York, N.Y. 10017 


MEDICAL 


EQUIPMENT 








A record of clinical experience 
without parallel in oral cholecystography 


e Clinical Experience: Since its introduction in 1952, TELEPAQUE has been the most widely 
used cholecystographic agent. This product acceptance has provided the physician with a 
wealth of clinical experience unparalleled by any other contrast media in this field. 


e Excellent Tolerance: For over sixteen years, TELEPAQUE has amply demonstrated a unique 
record of excellent tolerance. Troublesome side effects are uncommon; most side effects 
are mild and transient. (See full details below.) 


ə Diagnostic Accuracy: Baker and Hodgson* of the Mayo Clinic and Mayo Foundation, report- 
ing on a series of 1,207 cholecystographic examinations with TELEPAQUE in which all 
diagnoses were subjected to surgical and pathological verification, found 98 per cent of all 
the diagnoses were correct. 


Consider all three advantages: extensive clinical experience, excellent tolerance and 
diagnostic accuracy and dependability....Good reasons why many physicians have long 
considered TELEPAQUE their oral contrast agent of choice for cholecystography and 
cholangiography. 


'Baker, H. L., Jr., and Hodgson, J. R. (Mayo Clinic and Mayo Foundation): Further studies on the accuracy of oral chole- 
cystography, Radiology 74:239, Feb., 1960. 


Contraindications: Contraindicated in advanced hepatorenal disease or severe impairment of renal function, 
severe gastrointestinal disorders that prevent absorption, and in patients sensitive to iodine compounds. 


Precautions: Severe, advanced liver disease may interfere with metabolism of Telepaque, thus increasing the 
excretory load on the kidneys. Although renal difficulty has rarely been attributed toTelepaque, renal function should 
be assessed before cholecystography in severe, advanced liver disease, and renal output and hepatic function 
should be observed for a few days after the procedure. Patients with preexisting renal disease should not receive 
high doses of cholecystographic media. Possible renal irritation in susceptible individuals could result in reflex 
vascular spasm with partial or complete renal shutdown. Caution is advised in patients with coronary disorders, 
especially those with recent symptoms of coronary artery disease. Blood pressure should be observed after ad- 
ministration of cholecystographic media to these patients. Elevation of protein-bound iodine for several months 
and false positive urine albumin tests (for three days) may occur after ingestion of iodine-containing cholecysto- 
graphic media. 

Adverse Reactions: Most reactions are mild and transitory; serious side effects are very rare. Gastrointestinal ef- 
fects (diarrhea, cramps, nausea, vomiting) are the most common. Usually the diarrhea consists merely of a few 
loose stools, although in isolated cases it may be severe. A mild stinging sensation during urination may OCCUT, and 
rarely, skin rash, urticaria, pruritus, and flushing. One case of thrombocytopenia has been reported in a patient 
with a history of conjunctival hemorrhages. Subjective complaints have been: dryness of throat, burning on swal- 
lowing, heartburn, sore throat, dizziness, and headache. 


Usual Dosage: 3 Gm. (6 tablets) at night after a light supper. 
Supplied: Tablets of 500 mg., envelopes of 6 tablets, boxes of 5 and 25 envelopes; also bottles of 500. 


® 
for precise oral cholecystography 
P e D at] U e and cholangiography 
brand of lopanoic acid 
WINTHROP LABORATORIES 


(Winthrop) PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS NEW YORK N. Y, 10016 





The one proven source 


for all three 
Technetium Products is 
Mallinckrodt /Nuclear 


Mallinckrodt/Nuclear offers technetium the way you need it... 

all three convenient products from the one experienced source. 

It's easy to order from M/N, too. Deliveries are fast and reliable. 
And if you wish, Mallinckrodt/Nuclear provides a complete compact 
"hot lab" to make pertechnetate production in your own lab a 
practical and efficient procedure. M/N will be happy to answer all 
inquiries on these products and render technical assistance, 

also. Call or write today. 


INSTANT TECHNETIUM 


Sodium Pertechnetate Tc 99m, supplied as a sterile, 
pyrogen-free solution. Ready for your use when received; 
no milking or other preparation required. Available for 
quick delivery from six different Mallinckrodt/Nuclear 
laboratories, precalibrated according to local laboratory 
time. Call up to 2:30 p.m. for shipment the same day, 
Sunday through Friday.* 


*This service available in cities reached by direct night flights 
from our laboratories. All Sunday shipments made from 
St. Louis facilities. 























TECHNEKOW® 
—CS COMPLETE SYSTEM 


Make Sterile, Pyrogen-Free Sodium Pertechnetate, 
Assayed and Ready-for-Injection 


IN YOUR OWN LABORATORY 


TechneKow?—CS Complete System—provides a truly 
complete “hot lab," with all equipment necessary for 
daily production and immediate assay of technetium. 
Includes a sterile, pyrogen-free TechneKow-CS Gen- 
erator for fast, simple, complete milking. The closed 
milking system precludes venting to the air, and the 
TechneKow Shielded Dispenser provides safe storage 
for easy use. The MOLYTECH™ Assay Kit utilizes 
calibrated standards and a fast, direct method for 
quick daily assay of the milked solution. 


TECHNETIUM 99m 
SULFIDE COLLOID 
Precalibrated for 12 Noon 


Technetium 99m Sul- 
fide Colloid is available 
for your use Monday 
through Saturday from 
Mallinckrodt / Nuclear. 
Precalibrated for 12 Noon (CST). Order 
Sulfide Colloid by 2:30 p.m. in most 
metropolitan areas for next morning 
delivery from St. Louis. Write for de- 
livery schedules in your area. 


Remember, Mallinckrodt/Nuclear is the 
one proven source for all three techne- 
tium products. Call us or write for ad- 
ditional information now. 


RADIOPHARMACEUTICALS 


Box 10172 Lambert Field 
St. Louis, Missouri 63145 


Atlanta * Chicago * Cleveland — 
Los Angeles * New York * Montreal 




















ICLMUnImUR can give your 
lectures added 


interest 


Now you can visually illustrate almost any point you wish with one of 
GAF's 250 overhead transparencies on basic X-ray technology. 

And because they are designed for use with a conventional overhead 
projector, you can use them with the room lights on. You can read from 


your notes... your students can take them... and you can emphasize 
key points directly on the transparency. 

There are a wide variety of basic courses—each with its own keyed study 
guide you can follow as a lecture guide or use to select those you want 
to supplement your own course outline. 


Positioning Course for 
Radiologic Technology 





No less than 90 different views, this 
authorative series contains diagrams as 
well as reproduced radiographs. Ex- 
tremely versatile, these transparencies 
can be used before, during or after prac- 
tical demonstration. 





*» 


Radiologic Physics 


" 
M-— 
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An exhaustive series that is being rapidly 
expanded. Four parts are currently avail- 
able. From the "x-ray tube" through the 
“Patterson-Parker Table”, this series gives 
easily understandable illustrations of 
basic principles, 


This series reproduces each system of the 
body. The skeletal muscles, digestive system, 
respiratory system, etc. And these sketches 
are not limited to major structures. For in- 
stance, the excretory system details the kid- 
ney tubule, as well as the human skin. Six 
separate and distinct transparencies are de- 
voted to the nervous system. 





Chemistry Series Atomics and Electricity 





Take your students from the elements to Here are two sets of transparencies in 
Einstein in simple steps. All the basics are one. Atomic radiation, fission, fusion, etc. 
here—the laws, concepts and theories — plus the principles of magnetism, elec- 
needed to clarify material in more ad- trical transmission, circuits and symbols. 
vanced courses. Each is diagramed simply. 


GAF Teaching Transparencies are big 10 x 10-inch color illustrations which can be 

"marked with grease pencil and erased... repeatedly. Each transparency is designed as a 
complete teaching package which effectively presents a single concept, key idea or 
basic principle; many have several overlays for maximum clarity in presentation. 


For larger, brighter, sharper images, GAF Overhead Transparencies should be used with 
a GAF PORTA-LITE Overhead Projector. 


GAF PORTA-LITE 200 OVERHEAD PROJECTOR 
designed for both transparencies and radiographs 


a Lightweight, portable...for use at multiple 
locations. Weighs just over 20 Ibs. 


m New quartz-iodine lamp gives brighter, 
whiter light...enables projection even 
through dense areas. 


= Designed to permit use with radiographs 
up to 10 x 12 inches. 


= Unique wide-angle lens...projects a larger 
image than conventional overhead projec- 
tors; e.g., four-foot square image from only 
five feet away. 

m Improved optical system...for clearer, 
sharper images even at the edges. 

= low in cost, to fit even the most modest 
hospital budget. 


For complete information on GAF X-Ray 
Technology Teaching Aids (including the 
GAF PORTA-LITE 200 Overhead Projector), 
contact your local GAF Representative. 


gof General Aniline & Film Corporation 
140 West 51 Street, New York, New York 10020 
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Anew Squibb 
radiopharmaceutical 


offering important 


advantages in liver 
scanning 


- anterior | 














y : B 
posterior i 








* 








posterior scans obtained approximately 15 
of Squibb Aggregated Radio-lodinated (1131) 
Courtesy of John G. McAfee, M.D. 





Normal liver scans. Both anterior and 
minutes after injection of 300 aCi 
Albumin. 


A new Squibb radiopharmaceutical specif- 
ically for liver scanning offers important advan- 
tages over radiogold and iodinated rose bengal. 
New ALBUMOTOPE-H [Squibb Aggregated 
Radio-lodinated (I'3') Albumin (Human) for Liver 
Scanning] is a Squibb "first" and the latest ad- 
dition to the broad line of radiopharmaceuticals 


excellent liver scans 

Albumotope-H appears to be free of a major dis- 
advantage of I?! rose bengal. As rose bengal is 
rapidly excreted in the bile, a constantly varying 
amount is present in the liver during the 40 to 60 
minutes of the scanning procedure.' This can 
produce a wide range of densities.? 


less radiation exposure to patients 

Radiation exposure with Albumotope-H is low 
because of rapid metabolic degradation in the 
liver and elimination of the I'?! label from the 
body within 72 hours, if thyroid uptake is blocked 
by prior oral administration of nonradioactive 
iodine. The calculated radiation dose to the liver 
has been estimated to be at least 100 times less 
than that of an equivalent dose of colloidal radio- 
gold-198 and about 3 times less than I'?! rose 
bengal.* And the half-life is almost three times 
that of radiogold-198,* simplifying inventory 
maintenance and handling. 


less chance of toxicity 

Unlike inorganic colloid radiopharmaceuticals, 
Albumotope-H is metabolized by the body. In 
contrast to radiogold, there is no accumulation 
in the reticuloendothelial cells and no alteration 
in their function or future capacity. This not only 
means reduced potential for toxicity but also that 
serial liver scans can be done with the same test 
agent. Finally, anaphylactoid reactions have not 
been reported in studies of colloidal Albumin 
H31: And only a few isolated instances of skin 
reactions have been reported. 


E 
If 


contraindications 

Radiopharmaceuticals should not be adminis- 
tered to pregnant women or to persons under 
the age of 18 years unless indications are very 
exceptional. Colloidal radioalbumin should not 
be administered to nursing mothers because 
iodide is excreted in human milk. 


precautions 

In women of childbearing age, radiopharmaceu- 
ticals may be administered during or immediate- 
ly following a menstrual period to minimize the 
possibility of administration during pregnancy. 


adverse reactions 

A few isolated instances of generalized urticaria 
or dermatitis have been reported in patients re- 
ceiving an aggregated albumin preparation. 


supply 

Albumotope-H is a sterile, aqueous, nonpyro- 
genic preparation available in vials containing 1 
to 10 mg. of heat-aggregated (colloidal) human 
serum albumin per cc. The preparation also con- 
tains 0.9% benzyl alcohol as a preservative. 


references 

(1) Charkes, N. D., and Shlansky, E.: J. Albert Einstein 
Med. Center 12:126 (April) 1964. (2) Schwabe, A. D., 
and Bender, M. A., in Blahd, W. H.: Nuclear Medicine, 
New York, McGraw-Hill, 1965, p. 297. (3) Taplin, G. V., 
et al.: J. Nucl. Med. 5:259 (April) 1964. (4) McAfee, J. G.; 
Ause, R. G., and Wagner, H. N., Jr.: Arch. Intern. Med. 
116:95 (July) 1965. 


Albumotope-H 


Squibb Aggregated Radio- 
lodinated (I^) Albumin (Human) 
for liver scanning 


Medotope 
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QU Radiopharmaceuticals 
for Medicine 


Division of Nuclear Medicine 
East Brunswick, N. J, 08816 
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Van de Graaff? - 
ACCELERATOR 
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Improved Model AM Van de Graaff is the result of 


experience gained in 40 previous installations. 


MEETS THE MODERN NEED FOR 
LOW-COST PRECISION THERAPY 


Today’s Model AM 2 MeV Van de 
Graaff Therapy Unit continues to 
keep pace with the trend to low-cost 
precision therapy in leading hos- 
pitals and cancer clinics through- 
out the Free World. And for five 
good reasons: 


e Its less than 3mm “point source” 
of x-rays allows optimum technics 
for both large and small treatment 
fields. 


e Its treatment beam is accom- 
panied by negligible penumbra. 


e Its Roentgen output exceeds that 
of a 5000 curie cobalt source. 


e Its x-ray output will not fall off. 
You can hold treatment techniques 
and parameters constant. 


e |t can be operated easily by a 
technician without a staff physi- 
cist in attendance. 





The Model AM Van de Graaff is a 
reliable, proven source of high- 
energy radiation. It offers more 
roentgens-per-dollar and has dem- 
onstrated less overall cost-per-treat- 
ment than any other comparable 
supervoltage source available today 
— including radioisotopes. 


Full time use of the reliable Model 
AM 2 MeV Van de Graaff Therapy 
Unit will amplify your technic range 
and expand your patient handling 
Capacity. It is backed by the inter- 
national reputation of the leading 
manufacturer of particle acceler- 
ators — High Voltage Engineering 
Corporation. Write Medical Sales. 


Today's Model AM is routinely operated 
by an easily-trained technician. 


HIGH VOLTAGE 
ENGINEERING corporation 


BURLINGTON, MASSACHUSETTS 
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LYMPHANGIOGRAPHY IN MALIGNANT 
DISEASES OF CHILDHOOD* 


By C. GASQUET, O. SCHWEISGUTH, G. DEBRUN, 
M. GROSDEMANGE, and P. MARKOVITS 


VILLEJUIF, FRANCE 


LTHOUGH the value of lymphangiog- 6 months old. A successful injection in only 
raphy in adults is now wellestablished, one foot gives interpretable pictures and 
the use of this technique in children seems, yields useful, although incomplete, in- 
to judge by the literature, ?*^*7 still very formation. 
limited. TECHNIQUE 

Up to January 1, 1966, we have per- 
formed 125 lymphangiographies, of which 
117 were successful, in 114 cases of malig- 
nant disease in children. 

Initially, we studied cases of malignant 
lymphoma. The results were of such inter- 
est and the procedure so well tolerated that 
we progressively widened the scope of the 
investigation. We did not wish to subject 
every case of malignant tumor routinely to 
this procedure, only those children in 
whom involvement of retroperitoneal lymph 
nodes seemed likely, and only when this in- 
vestigation would yield information bear- 
ing directly upon the choice of treatment. 

Table 1 gives the breakdown of patients 
by age and diagnosis. Failures of technique 
are more likely the younger the patient; the 
youngest in whom lymphangiography was 
successful was 17 months old; the youngest 
in whom 1t was attempted u nsuccessfully, * Our thanks to Dr. Flaisler who anesthetized our patients. 


The procedure is the same as for adults. 
Injection of patent blue violet dye into sev- 
eral interdigital spaces seems to increase 
the number of visible lymphatics. Use of an 
automatic syringe for the lipiodol injection 
is scarcely feasible in children under 5 
years of age. 

General anesthesia (using fluothane),* 
we feel, is essential for children under 5, so 
as to immobilize the patient sufficiently to 
permit dissection of the lymph channels. It 
is maintained during the injection of the 
lipiodol but not, if possible, for more than 1 
hour altogether. In older children premedi- 
cation is enough as an injection of 1 per cent 
Xylocaine before the lipiodol adequately 
prevents pain. 

The amount of lipiodol injected varies 
from case to case depending upon the age 


* From the Départements de Pediatrie et des Radiations, Institut Gustave Roussy, 94, Villejuif France. 
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Tase I 
HISTOLOGY AND AGE 
Age 
Histology [tmas o |. | Total 
o. Under | 5-9 IO-14 
$ years| years | years 
Hodgkin's disease 6 17 18 4 1 
Lymphosarcoma 
Reticulum cell | IO | IO I3 33 
sarcoma | 
| - — a — 
Neuroblastoma | 21 | I O 22 
Various 8* | 4 9 23 
Bilateral failure 5$ | 2 | I | 8 
P n | i p 7 | | 
l'otal 50 34 | 4! ae 


* Two cases were not malignant tumors. 


and upon any leakage at the site of cath- 
eterization. It is best to go by the progress 
of the contrast medium as followed by 
fluoroscopy or closed-circuit television, stop- 
ping the injection when the lymph chan- 
nels become visible at the level of L4—Ls. 
Usually 3-4 ml. suffices for a 2 year old 
child and 6 ml. for a 6 year old. The pro- 
cedure is generally well tolerated and the 
lymphatic system displayed without clinical 
side-effects. 

We have seen 11 allergic reactions, which 
in 9 cases developed before the injection of 
lipiodol and were perhaps due to the dye 
or the local anesthetic. Once, the investi- 
gation had to be stopped; twice, a state of 
hypotension with tachycardia called for 
the injection of antihistaminics and corti- 
costeroids. 

Of 36 lymphangiographies done under 
general anesthesia, all were uneventful. 

Two rather more serious reactions were 
observed: a generalized seizure following 
the Xylocaine injection, but without after 
effects; and a left brachial monoplegia 
which developed in the hours following 
lymphangiography and disappeared grad- 
ually in the next few days. 


Gasquet, Schweisguth, Debrun, Grosdemange and Markovits 
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NORMAL LYMPHANGIOGRAPHY IN THE CHILD 


To base a description of normal lym- 
phangiographic appearances on investiga- 
tions of children with malignant tumors is 
certainly open to criticism; but one cannot 
subject normal children to this investiga- 
tion as controls. However, 2 of our patients, 
referred for malignant tumors, underwent 
lymphangiography before the pathologic 
slides were reviewed and showed the ab- 
sence of any malignancy. Apart from these 
2 cases, the lymphangiogram was con- 
sidered “normal” if it satisfied two condi- 
tions: (1) If it was judged normal by several 
observers, using the criteria of normality 
accepted for adults, under "blind condi- 
tions; and (2) if no progessive changes 
were seen, apart from the gradual disap- 
pearance of lipiodol, in the ensuing 4-10 
months. Sixty out of 117 lymphangiograph- 
les were in this way interpreted as “normal” 





hic. 1. Boy, age 13 years (LG.R. 12/63. 1295). 
Normal appearance of lymphatics, delineating the 
boundaries of the aorta and common iliac arteries. 


VoL. 103, No. I 


Lymphangiography in Malignant Diseases of Childhood 3 





Fic. 2. Boy, age 18 months (I.G.R. 12/65. 8086). Normal appearance of lymphatics and lymph nodes in 
(A and B) lateral and (C and D) anteroposterior views, enabling the distance between lymph nodes, 


lymphatics, and rachis to be measured. First and second days of injection. 


45 of these were used in formulating a de- 
scription of the normal lymphatic system. 


APPEARANCE OF THE LYMPHATIC PATHWAYS 


On an average there were 8-1O very 
fine inguinal vessels which conducted the 
contrast medium very rapidly to the first 
lymph node relay stations. The larger ex- 
ternal and common iliac vessels embraced 
the iliac arteries, often delineating their 
outlines (Fig. 1). The lumbar vessels, 
usually few in number, surrounded the 
aortic bifurcation. 

Certain relationships were constant (Fig. 
2. A-D): the distance of the lymphatics 
from the line of the vertebral spines on the 
anteroposterior roentgenograms and from 
the anterior borders of the vertebral bodies 
on the lateral roentgenograms (Table r1). 

Table 111 shows the sites and frequencies 
of occurrence of lymphatic stasis, of anom- 


alous channels and of premature opacifica- 
tion of the lymph nodes. The latter was less 
common in children over 10 years of age and 
only of concern in the larger lymph nodes. 

Anastomoses between the lumbar and 
common iliac chains were found in 20 cases; 
they were very fine in 10 cases and absent 
In I5 cases. 

The origin of the thoracic duct was 
usually visible (40 cases). The source ap- 
peared higher, the older the child (Table 11). 
The duct itself was often reduplicated in at 
least part of its course (20 cases), usually 
at the origin. Its termination was bilateral 
in 6 cases. On the left it formed several 
branches in 18 cases and a single duct in 
24 cases. In 3 cases 1t was not visualized. 


APPEARANCE OF THE LYMPH NODES 


The number, size and distribution of the 
lymph nodes varied greatly among children 
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Tape H 
NORMAL LYMPHANGIOGRAPHIES (45 cases) 
Distance in mm. between the lymphatics and vertebral landmarks in anteroposterior and lateral views 
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of the same age. We have tried to tabulate 
the average dimensions of the lymph nodes 
as a function of age (Table 1v). The verti- 
callong axis varied by a factor of 2, whereas 
the transverse diameter was relatively con- 
stant within a given age group. 

The distance of the lymph nodes from 
the vertebral spines was also fairly con- 
stant; it doubled from the 4th to the 15th 
year. 

The lymph nodes appeared homogeneous 
except for the inguinal group, which in 
about half the cases showed several central 
lacunae and ill-defined margins. 
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Certain lymph nodes were inconstantly 
opacified: the left supraclavicular lymph 
nodes (19 cases); the inferior thoracic 
lymph nodes, which may be numerous and 
large, averaging 20 mm. by 10 mm. (26 
cases); the lymph nodes lying along the 
iliac crest (6 cases); the hypogastric lymph 
nodes (4 cases); the presacral lymph nodes 
(2 cases); and the obturator lymph nodes 
(1 case). 

If the foot on one side only was injected, 
the contralateral lumbar lymph nodes were 
rarelv well visualized. Even on the same 
side, in about a third of the cases, fewer 
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Tage IV 


NORMAL LYMPHANGIOGRAPHIES (45 cases) 


Variations in size of lymph nodes with age; distances in mm. between lymph nodes and vertebral 
landmarks, in anteroposterior and lateral views 
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lymph nodes were opacified than if the in- 
jection was bilateral; the pre-aortic lymph 
nodes in particular were rarely displayed. 
Manv lymph nodes, therefore, remain unex- 
plored as vet. 


PATHOLOGIC LYMPHANGIOGRAPHIC 
APPEARANCES 
I. HODGKIN'S DISEASE 


In all, 41 lymphangiographies have been 


carried out in 36 children, the youngest 
being 23 years old. One child has had 3 
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lymphangiographies spaced 2 years apart; 
all were normal and the films matched well 
on superimposition. Three children have 
had 2 lymphangiographies. Table v sum- 
marizes the results. 

In new patients, lymphangiography has 
modified on 4 occasions the staging as esti- 
mated by the usual clinical and radio- 
graphic methods. In patients with advanced 
disease, 9 had splenomegaly, eventually 
accompanied by hepatomegaly, and lymph- 
angiography was pathologic in 7 of these. 
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* One case localized to below the diaphragm. 
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lic. 3. Boy, age 9 years (I.G.R. 12/65. 1332). 
Hodgkin's disease presenting with bulky en- 
largement of right iliac lymph nodes. Iliac lymph 
node biopsy done. Lymphangiography demon- 
strates localized involvement of the right external 
iliac chain. Note hypertrophy, pronounced macro- 
lacunae, and filling of several aberrant lymphatics 
and lymph nodes of the mesenteric chain. 


In 5 patients lymphangiography revealed 
involvement of the aorto-lumbar lymph 
nodes, although the clinical signs indicated 
only involvement above the diaphragm. 

The radiographic appearance of the in- 
volved lymph nodes is often less character- 
istic than in the adult: the combination of 
micro- and macrolacunae, with enlarge- 
ment of the lymph nodes and scattered, ir- 
regular involvement of the lymph nodes is 
seen only in about half the cases (Fig. 3). 
In the other half the appearance is atypi- 
cal, either in that the lymph nodes show 
lacunae without hypertrophy or in that 
the disease is diffuse and affects all the 
lymph nodes. 

In affected lymph nodes we have been 
able to observe the regression of pathologic 
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features 1n the course of treatment, either 
by irradiation or by chemotherapy. 

On 2 occasions in the course of radiologic 
follow-up and after 6 and 24 months re- 
spectively, we have seen the development of 
pathologic changes in lymph nodes pre- 
viously normal-namely, hypertrophy with 
lacunae. 


2. LYMPHOSARCOMA AND RETICULUM 
CELL SARCOMA 

Altogether 33 lymphangiographies have 
been done on 32 children, the youngest 
aged 32 years; 16 were done before any 
treatment other than biopsy or surgical 
ablation; 17 were done later. 

In 15 cases (Table vr) the disease started 
in the lymph nodes. The involvement of 
retroperitoneal lymph nodes, observed in 
half the cases, only altered the staging 
(as estimated clinically) on 1 occasion, 
owing to the tendency of peripheral lymph 
nodes to be involved earlv. 

By contrast, 11 cases in which the diges- 

tive tract was the primary site (Table 
vit) showed normal lymphangiographic ap- 
pearances. This seems consistent with the 
usual course of events in digestive tract 
Iymphosarcoma, where death usually super- 
venes as a result of local effects of the 
tumor, or from ascites or invasion of the 
liver, rather than by generalized dissemina- 
tion or transformation into leukemia. 
k The radiologic appearance was only 
typical (diffuse, even involvement of lymph 
nodes showing hypertrophy and a striated 
or reticular texture) in 5 cases. In 5 other 
observations, the appearance of the lymph 
nodes was reminiscent of that seen in 
Hodgkin's disease (Fig. 4, 4 and B). 

Lymphangiography seems only to stress 
the unpredictable way in which lympho- 
sarcoma advances: 1 child died less than 
4 months after a lymphangiogram had 
shown no alteration in the appearance of 
the lymph nodes, even on lateral control 
roentgenograms. A histopathologic exam- 
ination of autopsy material demonstrated 
the involvement of retroperitoneal lymph 
nodes. 
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* Localized to below the diaphragm. 


3. RETROPERITONEAL NEUROBLASTOMA 


In our experience, surgical extirpation of 
retroperitoneal neuroblastoma has fre- 
quently encountered insuperable obstacles, 
because the tumor has been accompanied 
by adenopathy of the pre- and para-aor tic 
lymph nodes which were necrotic, hemor- 
rhagic and adherent to large blood vessels S, 
making dissection exceedingly difficult or 
impossible. 

Consequently, we have found lymph- 
angiography particularly useful in deter- 
mining treatment. It has been carried out 
in 22 children from 17 months to 4 years of 
age, 17 of these during the initial onset of 
the disease. The findings were invariably 
pathologic and the abnormalities very 
distinctive. 

(a) Lymph vessels. Displacement of the 
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LYMPHOSARCOMA AND RETICULUM CELL SARCOMA 
Results in relation to site of origin 
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* Including superficial lymphadenopathies. 


lumbar ducts and of the origin of the 
thoracic duct was regularly found, both 
laterally and in the anteroposterior plane, 
amounting to 8 or 9 cm. in extreme cases. 
It was accompanied by a disorderly pro- 
liferation of the lymph vessels and there 
were many aberrant pathways. 
Obstruction to the flow of lipiodol was 
seen 7 times, usually at the level of L4-L s. 
There was not necessarily stasis above the 
obstruction and never any visceral reflux. 
The thoracic duct was not displayed. Par- 
tial obstruction was seen in 6 other cases 
and in the remaining 9 it was negligible. 
(b) Lymph nodes (Fig. 5, A-D). Involve- 
ment of lymph nodes was consistently 
found and was often both gross and exten- 
sive. The appearance was that of hyper- 
trophy with lacunae, displacement, and, 
above all, disorganization which produced a 
characteristic picture: a mass of lymphoid 
tissue composed of indistinguishable struc- 
tures which seemed to embrace the postero- 
inferior pole of a much larger mass, con- 
taining only a few fine opaque traces ir- 
regularly scattered throughout the tumor. 
The lymph nodes were often bilaterally 
involved (Table viri), more or less exten- 
sively. In the most severe cases with lym- 
phatic obstruction there was found: sparing 
of the superior lumbar lymph nodes; dis- 
organization of the inferior lumbar lymph 
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liG. 4. Boy, age 8 years (I.G.R. 12/65. 4776). Onset with adenopathy in iliac and retrocrural lymph nodes. 
First biopsy inconclusive; second biopsy, reticulum cell sarcoma. (4 and B) Lymphangiography displays 
the extent of involvement in the right pelvic, lumbar, and aortic lymph nodes, showing hypertrophy of the 


lymph nodes with reticulated and striated texture. 


nodes; hypertrophy and lacunae in the 
common iliac lymph nodes; and moderate 
involvement of the external iliac lymph 
nodes. 

Lymphangiography has considerable 
practical value. It informs the surgeon of 
the impossibility or the difficulties of any 
operation he may be contemplating; re- 
moval of very invasive tumors is not feasi- 
ble. It enables radiotherapy to be given 
with greater precision and, in conjunction 
with urography (Fig. 5, 7—D), it allows the 
relation of the tumor to the kidneys to be 
defined. The problem of treating the whole 
tumor without giving the kidneys a dan- 
gerous dose of radiation can therefore be 
assessed. It allows regression of the tumor 
during treatment to be followed. 

After radiotherapy, surgery may become 
possible. Lymphangiograms taken before, 


during and after operation will then indi- 
cate how well the affected lymph nodes 
have been excised. 

Unfortunately, these very extensive tu- 
mor cases, the majority of which are more 
than 1 year of age in our series, are almost 
always accompanied by multiple bone 
metastases, either from the outset or very 
soon thereafter. 


4. GENITAL TUMORS 

(a) Ovary. Eight lymphangiographies 
have been performed in 7 patients. Out of 
5 dysgerminomas, 2 lymphangiograms were 
normal. In 1 case invasion of the lumbar 
and iliac lymph nodes developed after 8 
months, when it was demonstrated by a 
second lymphangiography (Fig. 6, 4 and 
B); these metastases regressed under radio- 
therapy. 
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Fic. 5. Girl, age 53 years (I.G.R. 12/65. £215). The patient had appendectomy, at which time she had pain 
in the right arm. Bone biopsy suggested reticulum cell sarcoma, but an epigastric mass displacing the 
kidneys was found. Vanillyl-mandelic acid: 50 ug./mg. of creatinine. Homovanillic acid: 120 ug./mg. of 
creatinine. A diagnosis of metastatic retroperitoneal neuroblastoma was made. (4—D) Lymphangiography 
shows bilateral involvement of the upper lumbar lymph nodes and lymphatics, with hypertrophy, lacunae 
and exclusion. Slight right hydronephrosis is present. 
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TABLE VIII 
RETROPERITONEAL NEUROBLASTOMA (22 cases) 


Frequency of lymph node involvement in relation to blockage of the thoracic duct 
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hic. 6. Girl, age 10 years (I.G.R. 12/64. 8989). Dysgerminoma of the left Ovary was treated by left castra- 
tion in November, 1964. First lymphangiography performed in April, 1965 was normal. Abdominal pain 
developed in November, 1965, with a palpable mass. (4 and B) Second lymphangiography shows hyper- 
trophy and lacunae of an external left iliac lymph node and a high lumbar lymph node on the same side. 
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Three times (one of these a clinical re- 
lapse 1 year after castration) lymphangiog- 
raphy gave proof of lymphadenopathy. 
In 2 instances the lumbar lymph nodes 
were bilaterally affected and in 1 the ex- 
ternal iliac lymph nodes alone and ipsi- 
lateral to the tumor were pathologic. 

In girls, routine postoperative irradia- 
tion of these tumors exposes the remaining 
ovary to serious risk. If no lymphatic 
metastases are demonstrable, we consider 
it acceptable to dispense with irradiation 
subject to close clinical follow-up. How- 
ever, microscopic involvement not visible 
radiologically can exist, as one of our cases 
shows, and we have not gained sufficient 
experience to estimate the frequency or the 
danger of this occurrence. 

Two other tumors (a malignant teratoma 





7. Boy, age 19 months (I.G.R. 12/65. 3966). 


/ 
A tumor of the left testis was removed and later 


FIG. 


castration was done. The markedly lacunar ap- 
pearance of a single left lumbar lymph node 
(arrow) was confirmed after radical dissection of 
the lymph nodes. 
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Fic. 8. Girl, age 11 years (I.G.R. 12/65. 4575). 
Ewing's sarcoma at L4, was treated in July, 1965 
by Co teletherapy. A deep mass compressing the 
ureter was noted in February, 1966. Lymphangiog- 
raphy confirms its metastatic origin in a lymph 


node. 


and a tumor not pathologically identifiable) 
gave normal appearance on lymphangi- 
ographies. 

(b) Tests. lymphangiographies 
have been carried out in cases of embryonic 
epithelioma. In one case, the investigation 
showed a large, isolated pathologic lumbar 
lymph node (Fig. 7); ts metastatic involve- 
ment was proved histologically but rad- 
ical dissection of the lumbo-aortic lymph 
nodes did not prevent a subsequent re- 
lapse. In the other case, lymphangiography 
appeared normal, but 6 months later 
metastasis had occurred to a lumbar lymph 
node. 

Lymphangiography was normal in a 12 
year old boy with a seminoma. 


J 


Two 


5$. MISCELLANEOUS TUMORS 


(a) Renal tumors. 'Two normal lymphan- 
giographies were obtained in a renal cell 
adenocarcinoma and a nephroblastoma. 

In our experience, lymph node metas- 
tases are rare in nephroblastoma; when 
they are present, they are easily extirpated 
during nephrectomy. It does not, there- 
fore, seem essential to recognize them be- 
fore operation, and we consider It point- 
less to carry out numerous normal lym- 
phangiographies in the face of dou btful 
benefit. 

(b) Other tumors. There were 6 Cases: 1 
Ewing's sarcoma was found at L4. Its 
initial metastasis presented as a single 
bulky iliac lymph node (Fig. 8) blocking 
the ureter. The lymph node receded under 
irradiation. Two retroperitoneal tumors are 
reported without histologic verification as 
they were inoperable and without peri- 
pheral lesions (perhaps lymphosarcoma or 
nonsecreting neuroblastoma); they showed 
very bulky bilateral lymphadenopathy. 

One sacrococcygeal malignant teratoma, 
I retroperitoneal embryonic sarcoma and 1 
acute leukemia were also discovered, all 
giving normal lymphangiograms, 


CONCLUSIONS 


If lymphangiography is technically more 
dificult in the child than in the adult, it 
carries no more risk and can perform the 
same service. 

It should routinely form part of the in- 
itial investigation and su bsequent follow-up 
of malignant lymphomas, since it provides 
information regarding the extent of the 
disease which is important in planning 
treatment. 

SUMMARY 

The authors report their own experience 
with 124 lymphangiographies in children, 
of which 117 were technically successful. 
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They attempt to describe the normal ap- 
pearances, on the basis of 45 cases. 

In the lymphomas, the picture of lym- 
phoid involvement is often less character- 
istic than in the adult; 19 out of 41 were 
pathologic in Hodgkin's disease and 1 O out 
of 33 in the lymphosarcoma and reticulum 
cell sarcoma. 

In the retroperitoneal neuroblastomas 
studied (22 cases) all showed pronounced 
lymph node involvement. 

In the other tumors studied it was mainly 
the gonadal tumors which showed lymph 
node metastases. 

In all cases, periodic radiographic exami- 
nations can bring useful supplementary 
information, 


Dr. P. Markovits 
Institut Gustave R oussy, 94 
Villejuif, France 
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NEOPLASMS IN THE ANN ARBOR SERIES 
OF THYMUS-IRRADIATED CHILDREN; 
A SECOND SURVEY* 


By J. W. PIFER, L. H. HEMPELMANN, H. J. DODGE and F. J. HODGES, Il 


ROCHESTER, NEW YORK AND ANN ARBOR, MICHIGAN 





I 1953-55, a mail survey was carried out 
in Upstate New York to determine the 
incidence of neoplasms in 1,728 persons 
treated with roentgen rays in infancy for 
thymic enlargement. This study re- 
vealed a considerable excess of thyroid 
tumors, leukemia, and other neoplasms 
which developed many years after ex- 
posure. A similar survey of 958 persons 
treated for the same condition at Univer- 
sity Hospital, Ann Arbor, Michigan, was 
conducted in 1958.7 In this investigation, 
only 1 case each of thyroid carcinoma and 
leukemia was discovered. Since that time, 
a number of other epidemiologic studies of 
irradiated persons have confirmed the in- 
creased incidence of thyroid neoplasms 
described in the Upstate New York survey, 
but none has reported an excess of leu- 
kemia. The results of these studies have been 
critically reviewed by the United Nations 
Scientific Committee on the Effects of 
Atomic Radiation.? 

Because the incidence of neoplasms in 
the irradiated Ann Arbor series was sub- 
stantially lower than that reported in most 
other studies, particularly with respect to 
tumors of the thyroid gland, it seemed ap- 
propriate to resurvey the study group at a 
later date to determine whether the tumor 
incidence continued to be low. It was rea- 
soned that, if the low tumor incidence per- 
sisted and could be explained in terms of 
the radiation factors used in treatment, 
this might provide a clue as to the mech- 
anism(s) involved in tumor induction by 
roentgen-ray exposure. Accordingly, the 
Ann Arbor series was surveyed a second 


time in 1965 and the results of this survey 
are reported in this paper. 


METHODS AND MATERIALS 


Since a complete description of the study 
population and the radiation factors used 
in their treatment is available in the orig- 
inal article,’ only a summary of these data 
is given here. The original study group in- 
cluded 958 individuals, $9 per cent male 
and 41 per cent female. Seven hundred and 
seventv-eight children (82 per cent) were 
irradiated between 1930 and 1939; the last 
treatment was given in 1951. Over one-half 
of the children studied (574) were treated 
with roentgen rays before they were 2 
months of age; approximately go per cent 
(844) were irradiated during the first year 
of life. At the time of resurvey in 1965, the 
mean age of the 786 known living indi- 
viduals was 28.9 years; all were over 15 
vears of age. 

The radiation factors used in the treat- 
ments follow: Virtually all treatments were 
given to the anterior chest. Orthovoltage 
roentgen rays were used with the peak 
kilovoltage between 130 and iṣọ kvp. in 
842 cases. Except in 18 cases, the focus skin 
distance was invariably 30-50 cm. and, in 
almost all cases, the added filtration was 
either 0.25 mm. Cu and 1 mm. Al or 4 mm. 
Al. In all but 171 cases, the air dose* was 
less than 300 roentgens (air), with the ma- 
jority ($57) being between 100 and 199 
roentgens. Large square or circular ports 
measuring IO cm. across or larger were used 


* These data are taken from the original treatment records; 
they differ somewhat from the doses in the 1959 paper. 


* From the Division of Experimental Radiology, Department of Radiology, University of Rochester School of Medicine and Dentis- 
try, Rochester, New York, and the Department of Epidemiology, School of Public Health, and Department of Radiology, University 


Hospital, The University of Michigan, Ann Arbor, Michigan. 


This investigation was supported, in part, by a U, S, Public Health Service grant from the Division of Radiological Health, Bureau of 


State Services (RH 00201). 
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TABLE I 


DISTRIBUTION OF “CONFIRMED” NEOPLASMS BY TYPE 





Type of Neoplasm Number 

Thyroid Neoplasm 

Carcinoma 1 (0)* 

Adenoma 7 (7) 
Lymphomas 

Lym phosarcoma I (o) 

Leukemia 1 (o) 
Osteochondroma $ (2) 
Breast adenoma 3 (2) 
Brain tumor—astrocytoma 2 (1) 
Carcinomas of the genitourinary tract — 3 (2) 
Miscellaneous 3 (2) 

Total 26 (16) 


* The figures in parentheses indicate the number of tumors 
which developed between 1958 and 1965. 


. in treating 736 children; in 142 cases, the 
port size was 6X6 cm. or less. | 

The method used in the 1965 study was 
modified slightly from that originally em- 
ployed in 1958 as the present mail ques- 
tionnaire was patterned after the one de- 
signed for the Upstate New York study.* 
As before, the cases were traced by the 
Follow-up Unit of the University Hospital 
in Ann Arbor. The response rate was 83.8 
per cent for 786 persons for whom follow-up 
data were available in 1964-65.* An effort 
was made to verify all neoplasms reported 
on the questionnaire by obtaining written 
histologic reports from the appropriate 
physicians-or hospitals; those not verified 
in this way are not considered to be con- 
firmed cases of neoplasms. 


RESULTS 


A total of 26 confirmed neoplasms in the 
irradiated children has been reported 
(Table 1). This includes 10 tumors men- 
tioned previously (see Table xu in Ref. 7), 
but excludes 9 unconfirmed or non-neo- 
plastic, cystic lesions previously mentioned 
in the last report.’ Of greatest interest are 
the single case of thyroid carcinoma, the 7 


* No attempt was made to obtain follow-up data for 88 re- 
spondents reported as alive, but untraced in 1957-58; in addition, 
84 patients, alive at the time of the first query, were lost to fol- 
low-up in 1964-65. 
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new surgically excised thyroid adenomas, 
and the 5 osteochondromas, 3 of which 
arose in irradiated bones. These types of 
neoplastic disease are prominent in other 
series of persons similarly irradiated.>*1° 
The young man with a thyroid carcinoma, 
diagnosed at the age of 9 years and previ- 
ously reported, died of epilepsy at the age - 
of 17 years. 

No cases of leukemia have developed in 
addition to the 1 already known. Assuming 
that the thyroid gland was outside the 
primary roentgen-ray beam in all instances 
(see below), the only cases of neoplastic 
disease arising in the irradiated tissues were 
3 benign breast tumors, 3 osteochondromas 
and the 1 myxosarcoma of the heart. The 
persons who died of the heart malignancy 
had received a dose of 600 roentgens (air) to 
the chest; this was one of the highest doses 
administered in this treatment series. 

Table m compares the number of neo- 
plasms observed with the number expected 
in a group of this size and age distribution 
on the basis of cancer rates in the general 
population. The total number of observed 
malignant neoplasms exceeds the expected 
number and the difference is almost sig- 


TABLE II 


DISTRIBUTION OF OBSERVED AND EXPECTED 
NUMBERS* OF TUMORS 


Observed Expected 


Type of Neoplasm No. No. 
Total Malignant Neoplasms 9 5.8 
Thyroid carcinoma I 13 
Leukemia I .89 
Lymphosarcoma I -33 
Brain tumors 2 65 
Other malignant neo- 
plasms 4 3.8 
Total Benign Neoplasms 17 — 
Thyroid adenoma 7 0.13-1.31 
Osteochondroma 5 -—- 
Other benign neoplasms 5 — 
Total 26 


* Adjusted for the sex distribution and calculated using cancer 
rates in Dorn and Cutler’s report on cancer rates for 1947? and 
the person-years at risk in 5 year age categories. 

f For the method of estimating expected numbers of benign 
tumors, sec Reference 6, including footnote in Table vı of this 
Reference. 
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nificant. The differences between the ob- 
served and expected numbers of thyroid 
carcinoma and brain malignancies also ap- 
proach significance. The number of ob- 
served thyroid adenomas is considerably 
greater than anticipated; it must be re- 
membered, however, that the expected 
values are, at best, crude estimates as there 
are no reliable rates for benign neoplasms in 
the general population on which to base 
such calculations. 

The number of confirmed neoplasms in 4 
dose categories is given in Table m. The 
numbers per category are too small to 
establish a trend, but the incidence below 
200 roentgens (air) of 10/588 (1.7 per cent) 
os. that above 200 roentgens, 12/370 (3.2 
per cent) is consistent with an increasing 
dose response. No attempt 1s made to cor- 
relate the incidence of thyroid neoplasms 
with air dose as it has been shown that the 
thyroid dose depends more strongly on the 
placement of the treatment port with re- 
spect to the thyroid gland than on the air 
dose.® Two cases of thyroid neoplasms oc- 
curred in 146 persons treated with ports 
measuring 6X6 cm. or smaller (1.4 per 
cent), whereas 6 others were found in 725 
individuals treated through 10X10 cm. 
ports or circular ports with a 10 cm. diam- 
eter (o.8 per cent). The difference between 
these two percentages is not statistically 
significant. One might suspect that the use 
of large ports would have been more likely 
to have included the thyroid gland in the 
primary beam than would small ports and, 


Taste HI 


DISTRIBUTION OF CASES AND NEOPLASMS BY 
AIR DOSE (r) 


PINNAE M nad AnA 





100 21 — 
100-199 557 10 
200-299 199 1i 
300 171 1 
Total 958 22 


* Four tumors are excluded as the recorded dose in roentgens 
does not indicate whether measured in air or calculated for skin. 
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therefore, would be associated with a 
higher incidence of thyroid neoplasms. Ap- 
parently, this was not the case in the 
present study as the sternal notch was used 
as the landmark for positioning the supe- 
rior edge of all anteriorly placed ports. This 
means that the thyroid glands were ir- 
radiated with scattered roentgen rays only 
(roughly 10 per cent of the air dose) unless 
the child moved during treatment. 

Figure 1 indicates the age and sex of each 
patient at the time of diagnosis of the thy- 
roid neoplasm. Superimposed on the Ann 
Arbor cases are those from published stud- 
ies of 3 other irradiated populations ex- 
posed in childhood or infancy.?9!9 The 
Ann Arbor data are consistent with the 
findings previously reported, namely, the 
peak incidence of thyroid carcinoma occurs 
in the teens and precedes that of the adeno- 
mas. 


DISCUSSION 


The incidence of malignant disease in 
the Ann Arbor series is somewhat higher 
than that expected but the difference is 
not quite significant. The fact that an in- 
ordinate proportion of the neoplasms oc- 
curs in persons treated with higher doses 
suggests that the excess of neoplasms could 
be real. The occurrence of t case of thryoid 
carcinoma when one-tenth of a case was 
expected is not meaningful in itself; if con- 
sidered together with the 7 cases of sur- 
gically excised adenomas instead of the 
O.13-1.3 cases expected, however, it seems 
very likely that there 1s an excess of thy- 
roid neoplasms. This conclusion is sup- 
ported by the observation that the in- 
cidence of pooled thyroid carcinomas and 
adenomas in the Ann Arbor series is more 
than half the very high rate in the some- 
what younger Rochester series,’ namely, 
0.83 and 1.45 per cent, respectively.* Also, 
the incidence of thyroid adenomas in the 
Ann Arbor series of 0.73 per cent is more 
than 10 times the comparable figure of 0.06 


* Within subgroups of the Rochester series, the incidence of 
thyroid neoplasms varied considerably; in one subgroup treated 
in such a way that the gland was in the primary beam, the inci- 
dence was 7 per cent. 
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BN ann arsor cases 


OTHERS TREATED IN 
CO] INFANCY (< 2 YEARS) 


OTHERS TREATED IN 
CHILDHOOD(>2 YEARS) 


RATIO=MALES : FEMALES 
CARCINOMAS 15 : [9 


RATIO=MALES : FEMALES 
ADENOMAS 10: 27 


1:5 


0:2 


i0-14 15-19 20-24 25-29 30-34 


AGE AT DIAGNOSIS (YEARS) 


Vic. 1. Distribution of cases by age at time of diagnosis, age at treatment, and sex. The black boxes indicate 
Ann Arbor cases, the clear boxes other cases treated in infancy and the shaded boxes represent cases 
treated in childhood (2-9 years of age). The numbers above each age category indicate the ratio of males to 


females. 


per cent in the nonirradiated sibling con- 
trols of the Rochester series. À similar 
comparison of the incidence of osteo- 
chondromas and benign breast tumors (for 
which we do not have good expected val- 
ues) with those of the Rochester controls 
suggests an increase in the former but no 
increase in the latter. 

Although the number of tumors 1s small, 
the greater incidence of pooled neoplasms 
in the higher dose categories is compatible 
with the type of dose-response demon- 
strated in the Rochester study.? It 1s note- 
worthy that there appears to be no cor- 
relation of thyroid tumor incidence with 
port size. Of interest is the comparison of 
the present results with those in one sub- 
group of 275 children in the Rochester 
series? treated in a manner similar to that 
used in the majority of the Ann Arbor cases 


— namely, 200 roentgens in air through an 
anterior port measuring 10 X ro cm. Three 
cases of thyroid carcinoma occurred in this 
subgroup who were less than half the age 
of the present series (mean age, 12.3 years 
in 1963). As these youngsters are just 
entering the age category in which the in- 
cidence of thyroid neoplasms increases 
sharply, it seems likely that they will de- 
velop more cases of thyroid cancer as they 
grow older. The apparent difference in in- 
cidence of thyroid tumors in these two 
similarly treated series must be due to port 
placement with respect to the thyroid 
gland since, as has been mentioned, the 
thyroid dose depends more strongly on 
whether or not the gland is in the primary 
beam rather than on the air dose. It has 
been estimated that the thyroid gland was 
included in the beam in at least half of the 
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Rochester cases, whereas the gland is be- 
lieved to have been outside the treatment 
feld in the Ann Arbor cases. This means 
that the thyroid dose in the case of many 
infants in the Rochester subgroup was of 
the order of 200 rads, whereas the dose of 
scattered roentgen rays to the thyroid 
gland of most Ann Arbor cases was less 
than 3o rads. The observation of the ap- 
parent high incidence of carcinoma in the 
young Rochester subgroup is consistent 
with the known dose response for thyroid 
neoplasms.® 

Since it is well established that radiation 
exposure in childhood is an etiologic factor 
in the development of thyroid neoplasms,*:’ 
it is of interest to consider the charac- 
teristics of such lesions as seen in irradiated 
populations. Adding the 8 cases of thyroid 
neoplasms in this study to those reported 
in 3 other published prospective studies of 
persons irradiated with roentgen rays as 
children,®*'° a total of 71 cases of surgically 
excised thyroid lesions is available for 
study. 

Figure 1 shows the distribution of cases 
of thyroid carcinomas and adenomas by 
age at diagnosis, age at treatment (infancy 
or childhood), and sex. As far as age at 
diagnosis 1s concerned, it seems quite clear 
that carcinomas develop earlier than ade- 
nomas and occur most frequently in the 
10—19 year category.* The decline in the 
number of cases of carcinoma after age 20 
may be more rapid than is suggested by the 
histogram as most of the cases in the 20-24 
vear category were less than 22 vears of 
age at the time of diagnosis. Only 3 of the 
34 Cases were over 22 vears of age at the 
time of diagnosis; in 1 of these individuals, 
age 28, a thyroid nodule was known to have 
been present for 5 years before surgical 
removal. Although the number of cases 
treated with roentgen rays after the second 
vear is small, the neoplasms seem to occur 
at about the same time in life irrespective 
of whether treatment was given in infancy 

* It has been suggested that thyroid stress during adolescence 
in these cases played an important role in promoting the develop- 
ment of thyroid neoplasms.* In certain animal species, it has 


been clearly shown that stimulation of the thyroid gland promotes 
the malignant transformation of the radiation-injured cells. 
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(under age 2) or in childhood (between 2-10 
vears). As far as sex is concerned, the ratio 
of males to females is almost 1:1.3 for 
carcinomas and somewhat lower, 1:2.7 for 
adenomas. This is much lower than the 
1:4 ratio in favor of women noted in thy- 
roid carcinoma developing spontaneously 
later in life!’ Furthermore, it is apparent 
that males develop carcinoma earlier than 
females. All 4 cases occurring before age 10, 
and g of 12 before age 15, were found in 
males. 

Two other features of the published cases 
of thyroid neoplasms in persons irradiated 
with roentgen ravs should be mentioned. 
The first has to do with the ratio of malig- 
nant to benign lesions. In the combined 
series shown in Figure 1, this ratio ap- 
proaches 1:1 and exceeds this value in 2 
of the 4 individual studies. The 1:7 ratio 
in the Ann Arbor series is distinctly unusual 
and resembles that seen in the Marshall 
Islanders heavily irradiated by internally 
deposited P* and gamma rays from fission 
products resulting from a nuclear test in 
1952? Of tg Marshallese so exposed before 
age 10, 15 developed thyroid nodules within 
12 years. Five of these lesions removed 
surgically proved to be multiple adenomas 
and the other 8 are also believed to be 
benign. There is no obvious explanation 
for the difference in malignant to benign 
ratios in the individual studies. The final 
interesting feature of radiation-induced 
thyroid carcinomas is their relatively be- 
nign clinical course. All 34 persons with 
thyroid carcinoma were alive and well at 
the time the studies were published except 
for the boy in the present study; in this 
case, death was not related to the malig- 
nancy. Even persons with metastatic le- 
sions responded well to treatment; 1 young 
man was living and well without evidence 
of disease 11 vears after being treated for 
thvroid cancer with extensive pulmonary 
metastases. 

We conclude that the results of the cur- 
rent Ann Arbor study are consistent with 
most other cohort studies of persons ir- 
radiated in childhood. Comparison of these 
findings with a younger subgroup of Up- 
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state New York children treated similarly 
reveals a much higher incidence of thyroid 
carcinoma projected for the latter group. 
It is suggested that placement of an an- 
terior port with respect to the thyroid 
gland probably accounted for the difference 
in tumor incidence in these two series. 
Careful positioning of the treatment ports 
sparing the thyroid gland from exposure to 
primary roentgen rays is probably an im- 
portant factor in determining whether or 
not thyroid neoplasms will develop sub- 
sequently. This would explain why one of 
the prospective studies in the literature 
reported no thyroid neoplasms? The in- 
fants in this series had been treated through 
small ports (4X4 cm.) carefully placed 
over the manubrium. 


SUMMARY 


The current incidence of neoplasms in a 
series of 958 persons treated in infancy and 
childhood for thymic enlargement was de- 
termined by a second survey 7 vears after 
the original studv in 1958. 

The 8 cases of thyroid neoplasms and, 
probably, the ¢ of osteochondromas are in 
excess of the number of cases expected in a 
population of comparable size and age dis- 
tribution. The total number of malignan- 
cies, however, is slightly but not signifi- 
cantlv increased. These observations are 
consistent with most other studies of pop- 
ulations irradiated with roentgen rays in 
childhood. 

The comparatively low incidence of 
thvroid tumors in this series as compared 
with others irradiated in childhood and 
infancy is probably the result of careful 
port placement which reduced the exposure 
of the thyroid gland to small doses of scat- 
tered x-rays. 

L. H. Hempelmann 
Department of Radiology 
University of Kochester School of Medicine & 

Dentistry 

Rochester, New York 14620 
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Wanda M. Meldrum and the staff of the 
Follow-up Unit for their diligent work in 
tracing former hospital patients. 
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NEUROBLASTOMA—EMPHASIS ON THE 
MEDIASTINAL NEUROBLASTOMA* 


By LEONARD C. GRIFF, CAPT., MC,t and ROBERTA E. GRIFF, M.D. 
DENVER, COLORADO 


EXT to accidents tumors are the lead- 

ing cause of death in the pediatric age 
group.’ Neuroblastoma is one of the most 
frequent tumors in infancy and childhood, 
comprising 15 per cent of childhood can- 
cer.* Its behavior has proven both variable 
and unpredictable. In 1864 Virchow? de- 
scribed these tumors as gliomas, believing 
them to be of nerve cell origin. Dalton? in 
1884 presented a case of primary adrenal 
neuroblastoma with liver metastasis. At 
the same time he described the rosette 
formation, which is now considered by 
some pathologists as an important sign. 
Late in 1891, Marchand called attention 
to the similarity between adrenal and 
sympathetic nerve tissue. Wright? in 1910 
further supported the early belief that the 
cellular pathology of the neuroblastoma is 
similar to that of the embryonal adrenal 
and sympathetic ganglia. He used the term 
neuroblastoma for this condition. 


PATHOLOGY 


Neuroblastoma is usually found as a well- 
circumscribed, lobular mass. In more ad- 
vanced cases one can find calcification, 
hemorrhage, and necrosis. Microscopically, 
the cell pattern depends upon the degree of 
malignancy. In the more malignant cases, 
the nuclei are small, round, and dark with 
little cytoplasm. As maturity is reached, 
the nuclei become more vesicular, the cy- 
toplasm more abundant, and processes are 
seen extending from the cytoplasm. The 
rosette formation which is characterized 
by the circular arrangement of the cells 
with their processes extending toward the 
center,! is encountered in the more mature 
forms. 

CASE MATERIAL 


There were 17 cases of neuroblastoma 
in the tumor registry at Fitzsimons General 


Hospital from 1948 to 1967. Of these, 7 
were neuroblastomas of the adrenal. me- 
dulla, 8 of the mediastinum, 1 of the supra- 
clavicular fossa, and I site unknown. The 
age range was from 2 days to 21 years; in ~ 
the mediastinal cases it was from 2 days to 
3 years. There are 9 survivors alive and well 
without any evidence of disease 2 years and 
longer following diagnosis. Of these 9 sur- 
vivors, 1 had known metastases with 1 
having had proven bone marrow infiltrates. 
There were only 3 cases that expired who 
did not have metastases, and 2 of these 
were operative deaths. A summary of the 
cases is presented in Table r. 


CLINICAL MANIFESTATIONS 


The clinical manifestations in the abdom- 
inal cases ranged from an asymptomatic 
mass on routine examination, to abdominal 
distention with pain, anorexia, fretfulness, 
and proptosis. The thoracic cases presented 
with continuous nonproductive cough, dys- 
pnea, and low-grade fever of unknown 
origin. One case in the latter group was 
asymptomatic, being diagnosed on a rou- 
tine chest roentgenogram. 


TREATMENT 


During the periods covered by this re- 
port, there was no standardization of ther- 
apy. The treatment of choice was found to 
be complete surgical excision, when pos- 
sible, followed by irradiation with supple- 
mental chemotherapy. There were 2 cases 
of mediastinal neuroblastoma in which pre- 
operative irradiation was given. The dosage 
varied from 9go r to 3,080 r tumor dose 
over a period of 13 to 49 days (Table r). 
The factors were 280 kv., 20 ma., and ṣo 
cm. target skin distance. The portals varied 
according to the individual cases. The sur- 
geons were instructed to place clips at the 
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Tase I 
SUMMARY OF CASES 


Mar, 1968 


Delay, 


Patient 
B.M. 


D.W. 
J.K. 


A.P. 
M.L. 
G.W. 
H.W. 
(Case 1) 
RC. 


K.C. 


J.M. 


B.W. 


L.L. 


G.H. 
JE. 


L H. 
(Case m) 


M.O. 
(Case 11) 


G.M. 


Age 


QI yr. 


5 mo. 


I4 mo. 


2 mo. 


3 mo. 


$ mo. 


23 yr. 


2 dx 


14 mo. 


4 mo. 


7 mo. 


8 yr. 


13 mo. 


I4 mo. 


Sex 


M 


Primary Site 
Posterior 
mediastinum 
Posterior 


mediastinum 


Posterior 
mediastinum 


Posterior 
mediastinum 


Left adrenal 


Left adrenal 


Right supra- 
clavicular fossa 


Left adrenal 


Left adrenal 


Right adrenal 


Left adrenal 


Left adrenal 


Posterior 
mediastinum 


Posterior 
mediastinum 
Posterior 


mediastinum 


Posterior 
mediastinum 


Treatment 


Incomplete surgical excision, fol- 
lowed by 3,080 r in 39 days 


Incomplete surgical excision, fol- 
lowed by 2,580 r tumor dose in 
21 days 


Incomplete surgical excision, fol- 
lowed by 3,900 r tumor dose in 
a9 days 


Incomplete excision followed by 
1,560 r tumor dose in 16 daya 


Incomplete excision, followed by 
1,600 r tumor dose in 49 days 


Incomplete surgical excision, fol- 
lowed by 2,160 r tumor dose in 
34 days 


Incomplete surgical excision, fol- 
lowed by 2,071 r tumor dose in 
21 days 


Incomplete surgical excision, fol- 
lowed by radiation therapy, exact 
dosage not available 


Incomplete surgical excision, fol- 
lowed by 1,441 r tumor dose in 
33 days 


Biopsy of lesion followed by 2,160 
r tumor dose in 24 days 


Patient expired due to hyaline 
membrane disease, neuroblastoma 
incidentally found at postmortem 
examination 


Partial excision followed by 2,800 
r tumor dose in 28 days 


Liver biopsy revealed neuro- 
blastoma, this was followed by 
990 r tumor dose in 18 days 


Incomplete excision followed by 
2,842 r tumor dose in 26 days 


Complete surgical excision 


Incomplete surgical excision fol- 
lowed by 2,050 r tumor dose in 
20 days 


Preoperative irradiation 1,485 r 
tumor dose in 13 days followed by 
incomplete surgical excision 


Metastasis 


Skull, liver, 
spine 


Oo 


Right orbit, 
right kidney, 
bone marrow, 
liver 


Survival 


a da. 


22 mo.+ 


9 yr., alive 
and well 


Expired in 
operating room, 
cardiac arrest 


2 yr., alive 
and well 


II yr., alive 
and well 


Expired § days 
postoperative 


Diagnosis to 
Treatment 


22 days 


30 days 
3 weeks 


21 days 
9 months 


a days 
43 days 
I month 
4 days 


2 months 


36 days 


I month 
13 days 


§ years 


23 days 


a1 days 
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Fic. 1. Case 11. (4) Posteroanterior and ( B) lateral roentgenograms of the chest. There is a large homogeneous 


extrapleural soft tissue mass obscuring the upper tw 


posterior mediastinum, extending anteriorly. 


periphery of the tumor and the radiothera- 

pists, when possible, assisted at surgery. 
There are 3 cases which we feel are 

unique and worthy of a detailed report. 


REPORT OF CASES 


Case 1. H.W. was a 2 month old white female 
who had had an evident mass at the base of 
the neck since 17 days of age. Medical atten- 
tion concerning this was sought, and it was felt 
that the mass was a cyst. The roentgenogram 
was normal. A tentative diagnosis of hygroma 
was made. 

Physical Examination. Temperature 98.6°F.; 
pulse 152; weight 10 lb. 25 02.; height 57 cm.; 
healthy and alert. There was a 3X3 cm. resil- 
ient, freely movable, nontender mass at the 
base of the neck in the right supraclavicular 
area. 

Laboratory Data. Hb. 11 gm. per cent; hema- 
tocrit 33 per cent; white blood cell count 7,400. 

Roentgen Findings. Roentgenography of the 
chest and intravenous pyelography were nor- 
mal. 

Treatment. At surgery a mass was found, 
fleshy in consistency and described as solid, 
ovoid, pinkish-tan, 3X25 cm. in size. The 
microscopic picture was that of a highlv cel- 
lular tumor composed of masses and trabeculae 
of ovoid cells with sparse cytoplasm, ovoid 
nuclei, and pleomorphic cells. A diagnosis of 


o-thirds of the right hemithorax. It arises from the 


neuroblastoma was made. The bone marrow 
biopsy, 2 weeks following surgery, showed 
metastatic neuroblastoma cells. The patient 
was given radiation therapy to the right supra- 
clavicular area, 2,071 r in 21 days, in conjunc- 
tion with vitamin By and amethopterin. 

The 6 year follow-up found the patient well 
and active, although small for her age. 


Case u. M.O. was a 13 month old white 
male with a 3 week history of a slight, hacking, 
nonproductive cough. 

Physical Examination. The patient showed 
no acute distress. The right hemithorax was dull 
to percussion posteriorly with decreased breath 
sounds. 

Laboratory Data. Hb. 10.2 gm. per cent; 
hematocrit 37 per cent; white blood cell count 
2,200; sedimentation rate I; purified protein 
derivative (PPD) negative. 

Roentgen Findings. Roentgenograms of the 
chest showed a mass obscuring the upper two- 
thirds of the right hemithorax (Fig. 1, 4 and 
B). A long bone survey was normal. 

Treatment. A right thoracotomy was per- 
formed, and a large, smooth-surfaced tumor in 
the posterior gutter of the right thorax was 
found, extending from the scapula to 1 inch 
above the diaphragm (Fig 2). Three sq. mm. 
of tumor tissue could not be removed. Radia- 
tion therapy was started on the fifth postop- 
erative day and 2,050 r tumor dose was given 
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liG. 2. Case 11. Pathologic specimen. A 195 gram 
grayish fairly well encapsulated mass measuring 
I1X7X6 cm. was found in the posterolateral 
gutter of the mediastinum. 


in 20 days. At follow-up 11 years later, the pa- 
tient was found to be alive and well. 


Case irr. L.H. At 3 years of age the patient 
developed a cold, fever, and rapid shallow 
Wheezing. At that time a chest roentgenogram 
showed a triangular shaped mass near the right 
hilus. She was treated with antibiotics, but the 
mass persisted. Roentgenograms, PPD, blasto- 
mycosis, histoplasmosis, and coccidiomycosis 
tests were all negative. The patient was fol- 
lowed for 5 years with repeated roentgeno- 
graphic studies showing a changing pattern of 
this mass (Fig. 3, 4, and 5). 

Physical Examination. At 8 years of age pa- 
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Fic. 3. Case ri. 1961: Posteroanterior roentgeno- 
gram of the chest. There is a right parahilar mass. 


The lung fields and cardiovascular silhouette are 
normal. 
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lic. 4. Case 11. 1964: Posteroanterior roen tgenogram 
of the chest. The right parahilar mass has re- 
gressed; however, a persistent soft tissue density is 
seen extending from the right hilus. 


tient was in the tenth percentile for height and 
twenty-fifth percentile for weight. Temperature 
99 F.; pulse 104; blood pressure 96/60 mm. Hg. 

Laboratory Data. Repeat laboratory workup, 
as described above, was negative. 

Treatment. A tumor was found in the postero- 
lateral gutter, measuring 8X8XA4 cm., crossing 
the parietal pleura and bulging over the area. 
It extended from the sixth to the tenth rib and 
was intimately associated with the sympathetic 
ganglia chain overlying the vertebrae. It was 
well circumscribed and encapsulated (Fig. 6). 
The tumor was removed. Microscopically it 


Case irr. 1965: Posteroanterior roentgeno- 


FIG. 4. 
gram of the chest. There is a soft tissue mass ex- 
tending from the area of the right hilus inferior! y 
and obliterating the right cardiac silhouette. 
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Vic. 6. Case iri. Pathologic specimen longitudinally 
sectioned. This bosselated mass measured 8X8 X 4 
cm. It is well circumscribed and encapsulated. 


showed elements of a maturing neuroblastoma. 
The patient has been followed for 2 years and 
is doing well. 


DISCUSSION 


Although the number of cases in this 
series is not statistically significant, there 
are several observations that are pertinent 
and worthy of comment. Mediastinal 
neuroblastoma is generally considered a 
rare lesion, with only 80 cases noted in the 
English language literature up to 1956." 
Since then, scattered cases have been re- 
ported in larger series. In our series almost 
one-half of the cases were thoracic neuro- 
blastomas. It would be interesting to specu- 
late as to the reason for this discrepancy. 
In the thoracic group the only patients 
expiring without metastases were those 
given preoperative irradiation followed by 
surgery. Perhaps the preoperative irradia- 
tion decreases the child's defenses and 
should not be considered a modality. 
Further reports and investigation would be 
informative. The only two other mortalities 


Mediastinal Neuroblastoma i 


in the mediastinal group occurred in pa- 
tients above 2 years of age. It has already 
been shown that the mortality increases in 
this age group. It is apparent from our 
series that the mediastinal tumors offer a 
better prognosis than the abdominal tumors. 

Case 1 demonstrates that neuroblastoma 
with bone metastasis is not uniformly fatal. 
Aggressive therapy, in spite of bone metas- 
tasis, must be attempted. The size of the 
tumor, as shown in Figure 1, Æ and 5, 
should not be a deterrent to surgical exci- 
sion. The interesting Case 1m, where a 
mediastinal mass was followed for § years, 
varying in size during this time period, 
might add credence to those who believe 
that these tumors do mature; and can 
create a cycle whereby they increase in size, 
outgrowing their available blood supply 
and, therefore, diminish in bulk. 


SUMMARY 


I. Seventeen cases of neuroblastoma are 
reported with special emphasis on those 
manifested as thoracic masses. 

2. Three unusual cases are described in 
detail—one, with bone metastasis and 
survival. 

3. It has been shown that the prognosis 
is better in neuroblastomas of the medi- 
astinum than of other locations. 

4. Preoperative irradiation in these cases 
may be more of a hindrance than help. This 
finding requires further investigation. 


Leonard C. Griff, Capt. MC 
Radiotherapy Section 
Radiology Service 
Fitzsimons General Hospital 
Denver, Colorado 80240 
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SEMINOMA-LIKE TUMOR IN THE HYPERPLASTIC 
THYMUS GLAND* 


A CASE REPORT AND LITERATURE REVIEW 


By Lr. Coroxzt. ROBERT W. EDLAND, MC, USA,t Mayor SEYMOUR LEVINE, MC, USA,t 
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RUE the Ephesian, is credited by 
Keynes! as making the first reference 
to the thymus. Rufus listed the gland under 
the discoveries made at the Alexandria 
School. In the Second Century, Galen 
called the thymus “the organ of mystery.” 
He considered it as a cushion between the 
bony sternum and the great vessels.? To- 
day, the thymus gland is just as much a 
mystery as it was in the Second Century. 
Embryologically, the thymus is asso- 
ciated with the third pharyngeal pouch. It 
appears as a tubular diverticulum of ento- 
derm and joins the ectoderm of the third 
branchial groove to form a branchial mem- 
brane. Some ectoderm from the cervical 


"sinus is involved as well. After the ecto- 


dermal contact, the third pouch grows in a 
ventral direction. The cephalic portion 
forms one of the parathyroids, while the 
remainder forms the primordium of the 
thymus. The thymus itself extends to reach 
the pericardium, while the third parathy- 
roid remains cephalad. With the formation 
of the embryonic neck and caudal displace- 
ment of the heart, the thymus is pulled 
down. The previous contact with the cervi- 
cal sinus is maintained and becomes incor- 
porated into the thymus. This sinus repre- 
sents: the primordium of the primitive 
thymic cortex and the source of Hassall’s 
corpuscles. This is Norris’ theory™ and, if 
true, the thymus has the unique arrange- 
ment of ectodermal cells within a cell mass 
derived from entoderm. However, even if 
Hassall’s corpuscles are entodermal in ori- 


gin, it cannot be denied that the entodermal 
thymus at one stage in its development lies 
in intimate contact with the ectodermal 
cervical sinus. Norris further postulated 
that partial degeneration of the cervical 
sinus or of Hassall's corpuscles releases or- 
ganizers which act on the embryonic ecto- 
derm and the surrounding entoderm. 

The capacity of even adult thymic re- 
ticulum cells to respond in this manner 1s 
shown by the occurrence of ciliated epi- 
thelium about the areas of necrosis which 
are frequently found in the thymus gland 
of dogs which have undergone trauma 

Many tumors have been found in the 
thymus. The one that interests us resembles 
seminoma of the testicle. It has been called 
a seminomatous thymoma or a pseudo- 
seminoma, seminoma-like thymoma," ger- 
minoma® or gonocytoma;!® we prefer the 
term of seminoma-like tumor of the thymus 
gland. Its origin is again a controversial 
point. 

Fox and Hospers believed that primary 
germinal tumors of the mediastinum were 
due to dissociation of the totipotential cells 
in the blastomere stage before the develop- 
ment of separate germ blasts. Schlum- 
berger! advocated local dislocation of 
tissues during embryogenesis. Dixon and 
Moore* thought that some germ cells are 
left behind during migration from the yolk 
sac to the gonads in early embryonic life. 
Lattes? called it a disunion of tissues and 
said that they were present at birth. Fried- 
man described neoplasms in the anterior 
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mediastinum and designated them as 
germinomas, referring to identical tumors 


of primordial germ cells resembling semi- 
noma of the testis and dvsgerminoma of the 


ovary. The exact trigger mechanism behind 
the formation of this type of tumor is un- 
known. 

A case report is presented of a seminoma- 
like tumor arising in a hyperplastic thymus 
gland. 


REPORT OF A CASE 


A 20 vear old Caucasian male was admitted 
to U. S, Army Tripler General Hospital for 
evaluation of an anterior mediastinal mass, The 
patient first presented to his local dispensary 
with the chief complaint of a productive night 
cough. He had been treated symptomatically 
without response. The patient also related that 
he might have had a change in his voice. He 
thought that he was unable to sing as readily as 
he did before. 

Physical Examination, Vhis revealed a male 
in apparent good health and in no distress. His 
temperature was gg.6° F., pulse rate 92 per 
minute and regular, and blood pressure 130/30 
mm. of mercury. The findings were within 
normal limits. There was no tracheal shift and 
the thyroid gland was normal to palpation. 
Both lungs were clear to auscultation. Palpa- 
tion of both testes was normal. 

Laboratory Data. White blood cell count was 
4,700, with 4$ per cent polvmorphonuclear 
leukocytes; hemoglobin 15.1 gm. per cent; 
hematocrit 47.5 per cent; erythrocyte sedi- 
mentation rate corrected, 2 mm. in 1 hour. 
Urinalvsis was normal. Serum electrophoresis 
was normal. A chest roentgenogram revealed 
prominence in the right hilar region which was 
thought to represent a mediastinal mass. There 
was widening of the superior mediastinum, 
particularly on the right. In the lateral view, 
the mass was noted to be anterior and superior 
to the heart (Fig. 1; and 2). 

Hospital Course. The thyroid scan was nor- 
mal and there was no evidence of endothoracic 
thyroid tissue. Indirect laryngoscopy showed 
normal motion of both vocal cords, Bronchos- 
copy was normal, Bronchial washings were 
negative for malignant cells, acid-fast bacilli 
and fungus. 





Fic. 1, Anteroposterior chest roentgenogram she 
widening of the superior mediastinum on the ri 
and a right hilar prominence. 


responded to asymptomatic therapy. A tho 
cotomy was performed through a med 


^ 


sternotomy. There was a lobulated 15X10) 





Prior to surgery the patient was febrile to Fic. 2. Lateral roentgenogram showing the n 
103? F. but no cause was found for this. He anterior and superior to the heart. 
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cm. cystic, well-encapsulated thymic tumor 
overlying the pericardium and the aortic arch 
in the anterior mediastinum. Multiple edema- 
tous-appearing lymph nodes, 1 to 2 cm. in 
diameter, were scattered around the periphery 
of the tumor. They did not arise from, nor were 
they adherent to, the thymic tumor. They ap- 
peared to contain metastatic tumor, and frozen 
sections were positive on 3 of the larger adja- 
cent lymph nodes. Multiple other lymph nodes 
were negative for tumor on frozen section. The 
cervical extensions of the thymus gland arising 
from the tumor appeared normal. The tumor 
was easily removed in its entirety with adja- 
cent lymph nodes and silver clips were placed 
above the superior edge of the cervical exten- 
sions of the thymus. Several small lymph nodes 
were present along the superior vena cava, left 
common carotid artery, right internal mam- 
mary vein, right inferior thyroid vein along the 
right parasternal border and 1 lymph node was 
noted in the fourth intercostal space along the 
internal mammary vessels on the right. Multi- 
ple frozen sections of these lymph nodes were 
negative. Chest tubes were removed on the 
second postoperative day and chest roentgenog- 





Fic. 3. Pathologic specimen presents as an en- 
capsulated, lobulated mass with normal appearing 
cervical extensions (upper left). Several enlarged 
tumor-filled lymph nodes are adjacent but separate 
from the primary neoplasm. 
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Fic. 4. Cross section of specimen. Tumor has re- 
placed all but the cervical extensions of the 
thymus. It has a cystic and lobulated appearance. 


raphy revealed both lungs to be fully ex- 
panded. Postoperative studies including a 
metastatic bone survey, inferior vena cavogra- 
phy, liver scanning, liver function tests, and 
intravenous pyelography were all normal. 
Macroscopic Examination (Fig. 3; and 4). The 
pathologic specimen was a lobulated mass, 
15X10X3 cm., which appeared entirely en- 
capsulated. Several enlarged, firm, separate 
lymph nodes were noted in the adjacent fascial 
tissue. On cut section, the mass was composed 
of lobulated, firm yellow tumor replacing the 
majority of the thymus gland. Numerous 
necrotic cystic areas were present in the lower 
poles of the thymus. Hyperplastic but unin- 
volved thymic tissue was identified bilaterally 
in the cervical extensions and in a thin rim 
around the tumor. Three adjacent enlarged 
lymph nodes were partially replaced by firm 
yellow tumor. The remainder of the multiple 
lymph nodes submitted appeared normal. 
Microscopic Examination (Fig. 5; 6; and 7). 
Multiple sections through the thymic neo- 
plasm demonstrated a monotonous pattern of 
lobules, separated by thin fibrous connective 
tissue septa. Within the lobules was a two-cell 
population composed of groups of polygonal 
vesicular cells with prominent nucleoli, having 
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Fic. s. Microscopic section (X75) showing hyper- 
plastic thymic tissue with Hassall's corpuscles 
surrounded by tumor cells. 


definite cell borders with eosinophilic cyto- 
plasm surrounded by groups of Iymphocytoid 
cells. Areas of granulomatous inflammation, 
both in the thymic and neoplastic tissue, were 
noted, particularly in association with necrotic 
cystic foci. Numerous lamellated calcospherites 
(psammoma bodies) were present within the 
tumor. Sections through hyperplastic but unin- 
volved thymus gland revealed a normal rela- 
tionship of cortex and medullary elements with 
numerous Hassall's corpuscles (Fig. 5). Many 
histologic sections demonstrated centrally ex- 
panding tumor, compressing thymic tissue 
against the capsule (Fig. 6; and 7). Histologic 
examination of 3 adjacent lymph nodes showed 
partial replacement by metastatic tumor, his- 
tologically similar to that seen in the thymus 
gland. 

Diagnosis. It was felt that the basic neo- 
plasm was a seminoma-like tumor occurring in, 
and partially replacing, a hyperplastic thymus 
gland, with local lymph node metastases but 
without obvious capsular invasion. 

Postoperatively, the patient received wide 
field, en bloc irradiation from the diaphragm 
through the midcervical region with shielding 
of the lung parenchyma. A total tumor dose of 
3,500 rads was given over a 4 week period em- 
ploying a 2 mev. resonance transformer unit. A 
chest roentgenogram taken 3 months post- 
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operatively did not show any evidence of tumor 
or radiation pneumonitis, and 1 year after 
therapy the patient is completely asymptomat- 
ic with no evidence of recurrence. 


DISCUSSION 


The lesion reported above represents a 
neoplasm which is histologically identical 
to the seminoma of the testis, occurring 
with a hyperplastic thymus gland. The 
lesion, although completely encapsulated, 
demonstrated lymphatic spread to adjacent 
lymph nodes. No other evidence of meta- 
static tumor was found and no testicular 
primary lesion was demonstrable. The 
tumor did not contain other teratoid ele- 
ments. This latter observation 1s important 
because of the difference in therapy and 
prognosis. 

Mediastinal seminoma-like tumor tends 
to occur in the younger male population, as 
in this case. It can be expected that the 
prognosis and radiosensitivity of this tumor 
will be similar to that of testicular semi- 
noma with local lymph node metastases. 





Fic. 6. Microscopic section (X75) showing hyper- 
plastic tissue at the periphery surrounding the 
seminoma-like tumor. 





Fic. 7. Microscopic section (X60) showing a repre- 
sentative field of seminoma-like tumor with typical 
nests of large vesicular cells surrounded by 
lymphocytoid cells. 


The term seminoma may be somewhat con- 
fusing when applied to lesions occurring in 
the thymus gland. They are, certainly, 
histologically identical to the seminoma of 
the testis, but since there are no seminifer- 
ous tubules in the thymus, one must pos- 
tulate the presence of a primitive germ cell 
origin. It is not pertinent to this discussion 
whether Schlumberger’s'® postulates of 
ectodermal inclusions with degeneration of 
Hassall’s corpuscles, or Friedman's’ wan- 
dering germ cell theory may have initiated 
the production of these tumors. It is inter- 
esting to point out, however, the possibly 
related association in this case, and prob- 
ably others, of hyperplastic thymus gland 
to the tumor as either a reactive or neo- 
plastic process. It cannot be emphasized 
enough that this tumor (seminoma-like of 
the thymus) is not a thymoma” and is 
potentially curable by surgical extirpation 
and radiation therapy. It is equally impor- 
tant to make a competent search for other 
germinal elements within the tumor which 
may significantly alter the treatment and 
prognosis. 

'There have been numerous attempts to 
classify tumors of the thymus gland and 
those occurring in the adjacent medias- 
tinum. It is clear that the lesions in general 
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may be divided into those categorized as 
(1) primary thymic tumors—thymomas 
occurring from the cellular elements of the 
thymus gland; and (2) other neoplasms 
encompassing many histologic variants. Of 
this latter group, there have been multiple 
case reports of germinal tumors occurring 
within or around the thymus gland. How- 
ever, very few pure seminoma-like tumors 
occurring in hyperplastic thymus have been 
noted. Friedman, in 1951, described 3 
neoplasms in the anterior mediastinum and 
designated them germinomas because they 
were histologically similar to tumors of 
primordial germ cells of the testis (semi- 
noma) or ovary (dvsgerminoma). 

Kountz et al." in 1963, reviewed 25 cases 
of germinal and teratoid neoplasms of the 
thymus gland and anterior mediastinum 
and added 4 cases to the literature. At least 
15 of these reported cases, however, were 
not pure seminoma-like tumors but had 
associated teratoid elements. In 1956, 
Iverson? reviewed zo cases from the Chest 
Tumor Registry of the Armed Forces In- 
stitute of Pathology which had been diag- 
nosed as thymoma. Eight of these cases 
classified under this designation were found 
to be neoplasms resembling seminoma or 
dysgerminoma. Iverson pointed out that 
the latter neoplasm could and should be 
separted histologically and clinically from 
true thymomas and other lesions involving 
the thymus gland or anterior mediastinum. 
Numerous other authors have added case 
reports of similar germinal tumors with and 
without teratoid elements, with varying 
references as to primary location within the 
thymus or mediastinum, exclusion of pri- 
mary testicular seminoma either clinically 
or at autopsy, pattern of spread and long- 
term follow-up with therapy.^* 3?" 

All pure seminomas, regardless of their 
site of origin in the body, are radiosensitive 
and locally radiocurable lesions. In the 
mediastinum, relatively radical surgical 
extirpation of the primary lesion and local 
lymph nodes might completely remove the 
tumor and cure the patient. There remain, 
however, an unknown number of patients 
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with further regional lymphatic spread, 
without more distant or widespread metas- 
tases, who can readily be cured by ex- 
tended en bloc radiotherapeutic techniques. 
It should also be pointed out that local 
radiocurability of seminoma is such that 
extended surgical procedures are not al- 
ways indicated in the presence of a well- 
established diagnosis. In our case, however, 
asin many anterior mediastinal tumors, the 
diagnosis is sometimes difficult to establish 
with certainty on frozen section, and there 
may be other cells of mixed germinal origin 
on permanent sections obtained after re- 
moval of the primary tumor. Considering 
the experiences of others in mediastinal 
seminoma-like tumors of the thymus, as 
well as our own considerable experience 
with seminomas in other locations, we feel 
that all patients with proven primary 
mediastinal seminoma-like tumor deserve 
template wide field en bloc lymphatic irra- 
diation coverage from the diaphragm to the 
midcervical region, shielding the lung 
parenchyma unless there is roentgeno- 
graphic evidence of lung metastases. A 
previous review of the world literature on 
primary mediastinal seminoma-like tumors 
emphasizes the uniform lack of metastases 
to the abdominal, pelvic, para-aortic and 
retroperitoneal lymph nodes. It is our 
opinion that in the absence of demonstrable 
lymphatic involvement in these regions, so- 
called prophylactic or elective irradiation 
of these regions is not indicated. From a re- 
view of several reported cases it would ap- 
pear that a wide variance in dosage levels 
has been employed (2,000 rads up to 5,000 
rads tumor dose, where these details have 
been given). For pure testicular seminoma, 
these upper range levels are grossly su- 
pralethal, but our experience 1s, as yet, in- 
sufficient to establish a minimum lethal 
tumor dose for primary mediastinal semi- 
noma-like tumors. There is no doubt that 
these lesions, both primary and metastatic, 
are radiosensitive, perhaps as sensitive as 
seminomas arising from testicular origin. It 
would appear that employing supervoltage 
en bloc techniques, especially to spare lung 


parenchyma, a minimal tumor 
3,000 to 5,500 rads can be safely 
to all supradiaphragmatic lymph 
in 3 to 4 weeks without serious 
Potentially, all patients with m 
seminoma-like tumors who do n 
widespread distant metastases aj 
and treatment plans which fail tc 
into account offer the patient 
maximal hope for permanent cur 
the face of metastatic disease, out: 
regional lymphatic barriers, : 
palliation can be obtained with ir 
Considering the results of irrac 
widespread disease from testicu 
noma, "cures" may also be p 
similar circumstances with m 
seminoma-like tumors. Unlike m 
trophoblastic tumors, the progno: 
seminoma is good for long-term 
Survival should be enhanced sig 
by routine application of med 
range en bloc supradiaphragma 
voltage radiation therapy, in a m 
unlike that employed for locali: 
gional supradiaphragmatic Hodg 
ease in many radiation therapy 


this country. 


SUMMARY 


A review of the literature and 
port of a seminoma-like tumor f 
hyperplastic thymus gland are | 

This tumor is compared to sen 
the testicle as to radiosensitivity. 

We believe that combined su 
ploration and en bloc radiation 1 
the treatment of choice for m 
seminoma-like tumors. 


Robert W. Edland, M.D. 

Division of Radiotherapy, University H: 
1300 University Avenue 

Madison, Wisconsin 53706 
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CONGENITAL ABSENCE OF THE THYMUS* 


By JOHN A. KIRKPATRICK, Jr., M.D., and ANGELO M. DiGEORGE, M.D. 
PHILADELPHIA, PENNSYLVANIA 


I RECENT years there has been in- 
creasing interest in the function of the 
thymus and its relationship to clinical 
disease. The thymus has been shown to 
have a central role in those immunologic 
mechanisms that are responsible for cellular 
immunity. In 1965, one of us (A.D.G.) 
called attention to the syndrome of con- 
genital absence of the thymus with the 
concurrent congenital absence of the para- 
thyroid glands.! In 1 of 4 infants with this 
syndrome whom we have studied, thymic 
aplasia was suspected ante mortem and 
was proven at the time of autopsy at 17 
months of age.? The association of congen- 
ital absence of the thymus and the para- 
thyroids stems from the fact that both 
structures arise from the third and fourth 
pharyngeal pouches. Furthermore, one 
might expect other developmental anom- 
alies of closely related anlage: for example, 
anomalies of the aortic arch, which arises 
from the fourth branchial arch, have been 
noted in this syndrome. Three of our 4 pa- 
tients with absent thymus had roentgen 
examinations of the chest during the first 
week of life. The findings in these roent- 
genograms form the basis of this report. 


REPORT OF CASES 


Case r. J.J. (St. C.H.C. No. 63-00-603), 
white male. 

Hypoparathyroidism was detected at 3 
weeks of age following a convulsion; at this 
time the level of serum calcium was 7.3 mg. per 
cent and the level of serum phosphorus was 
7.3 mg. per cent. Infections ensued and the pa- 
tient died at 74 months of age during an episode 
of recurrent meningitis. Postmortem examina- 
tion, including serial sections of the structures 
of the neck and mediastinum, did not disclose 
any thymic or parathyroid tissue. 


* Presented at tbe Tenth Annual Meeting of the Society for Pediatric Radiology, 


From the 
dren, Philadelphia, Pennsylvania. 


Because of the association of congenital ab- 
sence of the thymus in some infants with con- 
genital hypoparathyroidism, roentgenograms 
of the chest were made at 6 months of age in 
order to visualize the thymus (Fig. 1, £ and 
B). There was no evidence of a thymic shadow 
but the infant had a serious infection at this 
time. After the patient died it was discovered 
that roentgenograms of the chest had been 
obtained in the nursery on the sixth day of life 
because of a hoarse cry. The infant was other- 
wise quite well at that time. Although the initial 
roentgenograms were interpreted as being nor- 
mal, subsequent review of them disclosed a 
definite abnormality which had been over- 
looked. The mediastinum was extremely nar- 
row giving the impression that the heart was 
abnormal in configuration (Fig. 24). In the 
lateral projection the retrosternal area, which 
is usually occupied by the thymus, was lucent 
(Fig. 2B). 


Case u. D.R. (St. C.H.C. No. 64-00-255), 
white female. 

Shortly after birth this infant was found to 
have excessive oral mucus. Roentgenography 
of the chest confirmed the clinical impression 
of esophageal atresia and she was transferred to 
St. Christopher's Hospital for Children. There 
was no evidence of tracheo-esophageal fistula; 
gas was not present in the stomach or abdomen. 
The chest was considered normal otherwise. 

A gastrostomy was performed on the second 
day of life and the clinical course was unevent- 
ful for the next 7 days. Then the gastrostomy 
wound became infected and the patient died 
on the tenth day of life with peritonitis. The 
level of serum calcium on the eighth day was 
7.5 mg. per cent. Examination of serial sections 
of the structures of the neck and mediastinum 
did not disclose any thymic remnants; how- 
ever, two very small islands of parathyroid 
tissue were found. 

Subsequent review of the roentgenograms 
disclosed a narrow mediastinum and in the 


n, D. C., September 25 
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Frc. 1. Case 1. (4 and B) Roentgenograms of the chest exposed at 6 months of age reveal no abnormalities of 
the heart or lungs. The thymus is not visible. 


lateral projection unusual lucency of the re- At 8 days of age this infant developed clinical 
trosternal area (Fig. 3, 47 and 5). manifestations of tetany; hypocalcemia was 


demonstrated; and the diagnosis of congenital 
Case im. D.G. (St. C.H.C. No. 64-01-269),  hypoparathyroidism was documented in another 
white male. medical center. The infant was first admitted 


= 





Fic. 2. Case 1. Roentgenograms of the chest exposed at 6 days of age reveal no evidence of the thymus. (4) 
The mediastinum is narrow as seen in the anteroposterior projection and (B) the substernal region is lucent 
as seen in the lateral projection. 
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1G. 3. Case 11. (4 and B) Roentgenograms of the chest exposed at 18 hours of age reveal the lungs to be 
slightly overaerated. The heart is not enlarged. The thymus is not seen in either the anteroposterior or 
lateral projection. 


o St. Christopher’s Hospital for Children when The infant was ill with infection and interpreta- 
e was 6 months of age. Roentgenograms of tion of this latter finding was open to question; 
he chest exhibited a right aortic arch but no however, it was learned that the infant had had 
vidence of a thymic shadow (Fig. 4, 7 and B). a roentgenogram of the chest at 4 days of age 





G. 4. Case rir. (/4 and B) The roentgenographic examination of the chest exposed at 6 months of life reveals 
a right aortic arch; no evidence of a thymus; and multiple “growth lines” across the proximal end of each 
humerus. The heart and lungs are normal. 





because of the presence of a cardiac murmur. 
The murmur subsequently disappeared and no 
cardiac defect was found. These roentgenograms 
were obtained and on review there was no 
evidence of a thymic shadow although the 
studies had been interpreted as being normal 
(Fig. 5, 4, B and C). This finding in association 
with congenital hypoparathyroidism and a 
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Fic. 5. Case 11. (4, B and C) Roentgenograms 
exposed at the age of 4 days reveal no evi- 
dence of the thymus. 


right aortic arch provided strong supportive 
evidence for congenital absence of the thymus. 

'The infant survived until 17 months of age 
and autopsy examination (including serial sec- 
tions of the neck and mediastinal structures) 
confirmed the absence of both the thymus and 
the parathyroid glands. The clinical course had 
been marked by numerous infections, including 
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pneumocystis Carini infection. Immunologic 
studies performed between the sixth month of 
life and death disclosed profound defects in 
immunity, especially in cellular immunity, de- 
spite the presence of normal numbers of cir- 
culating lymphocytes and normal levels of im- 
munoglobulins. These findings and their sig- 
nificance will be discussed elsewhere. 


DISCUSSION 


Because of the serious clinical conse- 
quences associated with the abnormal im- 
mune mechanisms in individuals in whom 
the thymus has failed to develop, and be- 
cause such patients provide ideal subjects 
in whom to investigate the role of the thy- 
mus in immunologic mechanisms, it is im- 
portant that thev be recognized early in 
life.?^?* Radiologists have long been aware 
of the thymus as a soft tissue structure in 
the anterior mediastinum. It has been 
clearly demonstrated that the thymus in- 
volutes rapidly in the presence of infection, 
fever, inanition, exogenous corticosteroids, 
and other stressful conditions. After re- 
covery from such stresses there is equally 
rapid "regrowth" of this structure. The 
radiologic literature is replete with discus- 
sions regarding the "enlarged thymus" but 
deficiency of thymic tissue has not hereto- 
fore been demonstrated nor discussed. 
Aplasia of the thymus is difficult to docu- 
ment with confidence because of its rapid 
involution in response to a variety of stress- 
ful situations in normal subjects. However, 
in the infants included in this report, roent- 
genograms of the chest were obtained 
before the onset of clinical disease and 
during the first week of life. The first in- 
fant was examined because of a hoarse 
cry but had no other clinical abnormalities; 
the second infant was examined at 23 
hours of age and although esophageal 
atresia was present, there was little in the 
way of inflammatory disease involving the 
lungs; and the third infant was examined 
because of a cardiac murmur which proved 
to be transitory and not associated with 
organic heart disease. 

Two of the infants, Case 1 and Case 1n, 
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were not clinically ill at the time o 
itial roentgenographic examinati 
were considered normal when dis 
from the nursery (the third. infar 
i, did have a significant abno 
esophageal atresia, but had no cli 
roentgenographic evidence of infect 
was otherwise in good condition 
time of the roentgen examination 
the absence of a thymic shadow | 
patients cannot be considered as be 
to shrinkage secondary to stress. 

The patients reported here had 
aplasia but hypoplastic dysplasia 
genesis of the thymus occurs in a 
of syndromes.’ Among these may 
cluded the ataxia-telangiectasia sy: 
Swiss type agammaglobulinemia, 
alymphoplasia, and others. Since th 
ditions are usually genetically dete 
(autosomal recessive or sex-linke 
newborn siblings of affected patient: 
have roentgenograms of the ches 
soon after birth. The presence of a 
thymic shadow probably excludes | 
order but this point remains to be 
lished by the accumulation of ad 
experience with such families. 

Another measure which could be: 
to determine the presence or abs 
the size of the thymus is pneumo: 
tinography. More recently thymic 
raphy has been reported as an adc 
procedure which may be added 
roentgenologic armamentarium.* T 
cedure has been utilized only in adu! 
far; 

knowledge of the association of « 
ital absence of the thymus with fa: 
development of the parathyroid glan 
mits the early detection of athyr 
fants. All infants with tetany duri 
neonatal period should have pos 
terior and lateral chest roentgenogr 
ascertain 1f the thymus is presen 
presence of other anomalies of stri 
arising from the vicinity of the tl 
fourth pharyngeal pouches should 
sought. Diagnosis of congenital abs 


Vor. 103, No. 1 


the thymus is of more than academic in- 
terest since it is possible that early replace- 
ment therapy with thymic transplants 
might restore immunologic competence and 
be lifesaving. 


CONCLUSION 


The roentgenographic features of con- 
genital absence of the thymus are de- 
scribed. 

Since the thymus and parathyroid glands 
arise from common primordia, we may ex- 
pect concurrent developmental defects. 
Anomalies of the aortic arch may represent 
an associated maldevelopment. Recogni- 
tion of absence of the thymus in very early 
life may initiate those studies necessary to 
document the athymic state and the fur- 
ther investigation of thymic function in 
man. 
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METASTATIC CEREBELLAR SARCOMA (DESMOPLASTIC 
MEDULLOBLASTOMA) WITH DIFFUSE OSTEO- 
SCLEROSIS AND LEUKOERYTHRO- 

BLASTIC ANEMIA* 


A CASE REPORT AND REVIEW OF THE LITERATURE 


By M. BACH,} W. J. SIMPSON,t and M. E. PLATTSS 


TORONTO, ONTA RIO, CANADA 


HE view that primary intracranial tu- 

mors do not metastasize extracranially 
has been challenged by scattered reports of 
well documented cases in which this phe- 
nomenon has indeed occurred. Medullo- 
blastoma cerebelli has long been known to 
have the tendency to seed the subarachnoid 
pathways; *!? however, in recent years 
cases have been reported describing extra- 
cranial metastases. The following is a case 
report, confirmed by autopsy, which pre- 
sented a picture of leukoervthroblastic ane- 
mia and diffuse osteosclerosis, 15 months 
after craniotomy, 


REPORT OF A CASE 


R.P., a 25 year old unmarried postman, no- 
ticed that he was staggering on his delivery 
route in September, 1963. In early October, he 
developed severe occipital headaches, worse on 
awakening, and for 2 weeks he had episodes of 
projectile vomiting. 

On admission to Toronto Western Hospital, 
October 27, 1963, significant physical findings 
included slight slurring of speech, a slight 
nystagmus to both left and right, an intention 
tremor, past-pointing with the left arm, an 
awkward left heel-knee test, and inability to 
perform tandem gait adequately. There was no 
papilledema and the remainder of the examina- 
tion was normal. 

Blood studies revealed: hemoglobin 15.6 
gm. per cent; erythrocyte sedimentation rate 
6 mm./hr. (Westergren); white blood cell 
count 5,400 with normal differential; alkaline 
phosphatase 4.7 King-Armstrong units; cal. 
cium 9.0 mg. per cent; phosphorus 3.9 mg. 
per cent, 


Cerebrospinal fuid examination showed: 


A posterior fossa exploration was carried out 
on November 11, 1963, and a gray gelatinous 
vascular tumor of the cerebellum was partially 
resected. 

The histopathologic report described cords 
and interlacing columns of closely packed cells 
with polyhedral hvperchromatic nuclei and 
little cytoplasm. The columns were separated 
by small amounts of connective tissue with the 
staining reaction of collagen and reticulin. 
Scattered throughout the tumor were cords 
and islands or “glomeruli” of tumor tissue 
composed of much less densely packed cells 
with smaller rounded nuclei and more cyto- 
plasm; no connective tissue elements could be 
identified in these areas. The histologic features 
were considered to be similar to the sarcoma of 
the cerebellum as described by Kernohan and 
Uihlein,!? 

Following surgery, he was well except for 
slight slurring of speech, staggering, and hori- 
zontal nystagmus. He was transferred to The 
Princess Margaret Hospital for radiotherapy, 
and received 3,000 rads tumor dose to the entire 
skull and spinal cord, with an additional 1,800 
rads to the cerebellar region. His walking had 


“From The Princess Margaret Hospital, Toronto, Ontario, Canada. 
t Ivan H, Smith Summer Scholar, 1966, The Princess M argaret Hospital. 


t Radiotherapist, The Princess Margaret Hospital. 
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improved substantially by the time of dis- 
charge. His hemoglobin at that time was 13.7 
gm. per cent. 

In November, 1965 he was admitted to 
another hospital complaining of headaches and 
fatigue. Physical examination was normal apart 
from slight staggering to the left, which had 
been present since his initial treatment, and 
anemia. Relevant laboratory studies showed: 
hemoglobin 7.0 gm. per cent; erythrocyte 
sedimentation rate 130 mm./hr.; reticulocytes 
1 per cent; white blood cells 2,200 with neu- 
tropenia; platelets 170,000; serum iron 8o 
ug. per cent; total iron-binding protein 288 yg. 
per cent; and total protein 6.5 gm. per cent. A 
bone marrow aspiration was unsuccessful. A 
chest roentgenogram revealed abnormal density 
of bones. A bone marrow biopsy of the iliac 
crest was reported to show myelofibrosis, 
thought to be due to postirradiation effect. A 
total body Fe®? scan revealed abnormal concen- 
tration in liver, spleen, and at the knees, but 
none in the usual marrow sites (pelvis, spine 
and ribs) (Fig. 1, 4 and B). Transfusions were 
given with improvement of symptoms. 

[n January, 1966, his hemoglobin was found 
to be 4 gm. per cent and he was again given a 
transfusion. He returned in February, 1966, 
complaining of pain in the knees and elbows of 
2 weeks’ duration, and epistaxis for several 
days. The liver was palpated 7 centimeters 
below the right costal margin, the spleen tip was 
palpable and there was marked tenderness over 
the right knee. His hemoglobin was 7.2 gm. 
per cent, and the blood film revealed occasional 
microcytes, some spherocytes and 2 normo- 
blasts/100 white blood cells; white blood cell 
count was 4,700 with 3 per cent metamyelo- 
cytes; platelets 20,000; erythrocyte sedimenta- 
tion rate 142 mm./hr.; alkaline phosphatase 
129 King-Armstrong units; serum glutamic 
oxaloacetic transaminase (SGOT) 8; and occult 
blood 4+. Sigmoidoscopy and barium enema 
study were negative. The bone marrow biopsy 
was reviewed at The Princess Margaret Hospi- 
tal; the pathologist reported the presence of 
anaplastic cells consistent with metastases from 
the primary cerebellar tumor. Medication was 
changed to fluoxymesterone (halotestin) 1o 
mg. three times a day and further transfusions 
were given. 

In March, 1966, he was re-admitted with 
severe bone pain in his knees and ankles. Inves- 
tigation again showed severe anemia, leuko- 
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Fic. 1. (4) A 24 hour radioiron scan showing concen- 
tration in the enlarged liver and spleen. Note 
absence of radioiron in the pelvis. (B) Radioiron 
scan at 24 hours showing concentration at lower 
end of femur and upper end of tibia. 
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penia and thrombocytopenia, with immature 
red and white blood cell forms in the peripheral 
blood. Liver function studies were normal. 
Roentgenograms revealed diffuse increased den- 
sity of most of the skeleton except for the hands 
and feet, with osteoblastic and osteolytic bone 
reaction including subperiosteal new bone for- 
mation (Fig. 2-5). He was transferred to a 
Chronic Care Hospital and died May 18, 1966. 

An autopsy was performed at The Princess 
Margaret Hospital, and a firm gray-white irregu- 
lar mass measuring 3X32 cm. was found on 
the posteroinferior surface of the cerebellum in 
the midline. However, histologic examination 
revealed only dense fibrous tissue and striated 
muscle attached to overlying cerebellum; these 
were related to the operative procedure. Fibrous 
adhesions were present on the posterior surface 
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left sphenoid sinus contained large amounts 
friable material which proved to be tum 
tissue. The bone of the spinal column, stern 
and ribs was extremely sclerotic and dense, a 
the cut surface had the appearance of ivoi 
The marrow was almost completely replaced 
tumor (Fig. 8 and 9g). There were dark-re 
hrm, irregular, enlarged retroperitoneal lym] 
nodes, the largest measuring 4 cm. in diameti 
which were infiltrated with tumor. The liver ai 
spleen were both enlarged due to iron depo: 
tion and extramedullary hematopoiesis, b 
they contained no tumor. There was no eṣ 
dence of any other primary neoplasm. 


DISCUSSION 
The problem of differentiating circun 
scribed cerebellar sarcoma from medull 
blastoma has yet to be resolved. Kernoha 
and Uihlein" and Langheim eż a/." sta 





FIG. 2. Lateral roentgenogram of the skull showing 
diffuse lytic and sclerotic changes throughout the 
calvarium. Metallic hemostatic clips mark the site 
of the previous posterior craniotomy with resec- 
tion of the posterior arch of the atlas. Marked 
increase in density of the atlas, odontoid process, 
and base of skull is present. 


of both occipital lobes, presumably due to the 
previous craniotomy. Numerous firm gray-pink 
nodules were found on the inner surface of the 
dura over all lobes, and some extended through 
the dura to involve the external surface. Micro- 
scopically, the typical tumor cells in glomeruli 
and long columns were seen (Fig. 6 and 7). The 





l'1G. 4. Anteroposterior roentgenogram of the righ 

FIG. 3. Anteroposterior roentgenogram of the pelvis forearm showing diffuse osteosclerosis and sub 
and upper femora showing diffuse osteosclerosis, periosteal new bone formation in the proximal en 
most marked in the upper left femur. of the radius. 
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that cerebellar sarcoma 1s a definite entity 
with clinical and pathologic features differ- 
ent from those of medulloblastoma. Rubin- 
stein and Northfield, ^ on the other hand, 
feel that cerebellar sarcoma is a variant of 
medulloblastoma, the only difference being 
that the former excited a desmoplastic type 
of response to its growth. This hypothesis 
has been supported by the work of Dexter 
and Howell and others? Interestingly 
enough, Rubinstein and Northfield? do 
comment on the fact that there is a suspi- 
cion that the "desmoplastic medulloblas- 





lic. 5. Anteroposterior 
roentgenogram of the 
right foreleg showing 
subperiosteal new bone 
formation on the me- 
dial aspect of the tibial 
shaft and diffuse os- 
teosclerosis of the up- 
per half of the tibia. 
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lic. 6. Dural tumor showing trabecular 
pattern (X125). 





l1c. 7. Metastatic tumor in dura mater with 
characteristic “glomeruli”? (X125). 





Fic. 8. Metastatic tumor inducing 
osteosclerosis in sternum (X 40). 


>) 


toma” has a greater incidence of extracran- 
ial metastases. Zimmerman eż al.” believe 
that this tumor, easily mistaken for a me- 
dulloblastoma, does have specific charac- 
teristics histologically and has a greater 
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Fic. 9. Typical trabecular and glomerular 
pattern of tumor in sternum (X 124). 


tendency to extracranial spread, especially 
to bone marrow. 

The question of whether this tumor is a 
medulloblastoma or a cerebellar sarcoma 
will be left for others to debate. However, 
the clinical picture which resulted in this 
case is Interesting and significant regard- 
less of the label attached to the tumor. 

To date there have been only 15 reported 
cases of extracranial metastases from a me- 
dulloblastoma satisfying the rigid criteria 
of Weiss?’ namely, a single proven and 
histologically characteristic tumor of the 
central nervous system; a clinical history 
indicating that the initial symptoms were 
due to the tumor; a complete autopsy per- 
formed and reported in sufficient detail to 
rule out the possibility of any other pri- 
mary site; and finally a morphologic simi- 
larity between the central nervous system 
tumor and the distant metastases, allowing 
for differences in the degree of anaplasia. 
The 15 cases of metastatic medulloblas- 
toma have been well documented? ?-7: 1271917 
It is unnecessary to reiterate the arguments 
of Oberman e£ a/.? for not accepting the 
other cases published in the literature. 

Although isolated cases have been re- 
ported describing either a diffuse osteo- 
sclerosis or a severe anemia, there has been 
no report on these conditions occurring to- 
gether. The realization that this could re- 
sult from metastatic brain tumor may have 
some bearing on the type of therapy that 
is to be attempted. Drachman ez al.’ have 
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reported a case developing a leukoerythro- 
blastic anemia due to metastatic invasion 
of the marrow, which was treated with vin. 
cristine and aminopterin without success. 
We are currently treating a patient with a 
ghoblastoma multiforme who developed a 
leukoery throblastic anemia and had malig- 
nant cells (presumably metastatic glio- 
blastoma) in the bone marrow 2 years after 
craniotomy. A new chemotherapeutic agent 
BCNU,* is being used and the patient has 
responded well to treatment with good im- 
provement in his hematologic status. 

The authors confirm the possibility of 
extracranial metastasis from a primary 
brain tumor and the unusual tendency for 
desmoplastic medulloblastoma to induce a 
diffuse osteosclerosis when it involves bone 
marrow. 


SUMMARY 


A fully investigated case of metastasizing 
"desmoplastic" medulloblastoma is re- 
ported in a 25 year old man who succumbed 
24 vears following craniotomy and radio- 
therapy, and who exhibited the unusual 
picture of a leukoerythroblastic anemia and 
diffuse osteosclerosis. 

A short review of the current literature 
on this problem is presented. 

W. J. Simpson, M.D. 
Department of Radiotherapy 
The Princess Margaret Hospital 
zoo Sherbourne Street 

Toronto £, Ontario 

Canada 
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RADIOTHERAPY IN THE MANAGEMENT 
OF CRANIOPHARYNGIOMAS* 


FURTHER EXPERIENCES AND LATE RESULTS 


By SIMON KRAMER, 





IRANIOPHARYNGIOMAS are rela- 
tively uncommon brain tumors in 
adults. In children they are the third most 
common tumors after medulloblastoma and 
the astrocytic tumors. The value of ag- 
gressive radiotherapy in the management 
of craniopharyngiomas is still not univer- 
sally recognized. Supportive corticosteroid 
therapy has made surgery much safer in 
the pituitary and parapituitary region. 
Some neurosurgeons advise total removal 
of the small craniopharyngioma, but total 
removal cannot be attempted with safety 
when the tumor is very large or extends 
posteriorly towards the hypothalamus. 
Even after apparently complete removal, 
recurrence of a craniopharyngioma is 
quite common. We propose to show that 
radical removal even if technically feasible 
is unnecessary in patients harboring cranio- 
pharyngiomas because we have found that 
radiation therapy administered after initial 
biopsy and cyst decompression is curative 
in most of these patients. 


FIRST SERIES 


In 1961! we first reported the results of 
991, F 


such a combined surgical radiotherapeutic 
approach in 10 consecutive patients with 
craniopharyngiomas (Tables 1 and 11). They 
were treated at the National Hospital, 
Queen Square and the Royal Marsden 


Hospital in London between the years of 


1952 and 1954. Our treatment method was 
described in detail at that time. Briefly, the 
surgery consisted of the minimum inter- 
vention necessary to establish the diagnosis 
and to decompress the cystic portions often 
present in these tumors. Postoperative 


M.D, MARTHA SOUTHARD, M.D., 


PHILADELPHIA, 


and CARL M. MANSFIEL 


PENNSYLVANIA 


radiotherapy was given with 2 milli 
roentgen rays utilizing are or 360 
rotation directed as precisely as [ 
to the tumor-bearing volume. Our 
tumor dose was 7,000 r in 7 weeks fc 
patients and 5,500 r in 6 weeks for c 
below 14 vears of age. At the time 
first report, 9 of 10 patients were a 
over § years without evidence of rec 
or brain damage. The roth and ok 
tient died 2 vears after treatmer 
coronary occlusion. Two other adul 
since died of other causes without 
rence, one in his roth post-treatmer 
the other in his 14th post-treatmer 
A 4th adult is alive and well 15 vea 
treatment. 

Six of our original patients were < 
and their subsequent course is of 
interest. All 6 have now survived 
to 15 years and are well. Their 
status is shown in Table iri. Althoug 
have minor residual disabilities : 
visual field or acuity defects and 
require replacement therapy for p 
or thyroid deficits, thev have sh 
sign of recurrence or brain damag: 
could be ascribed to their radiot 
All are working full time and appe: 
leading normal adult lives. This, w 
is good evidence of the efficacy an 
of adequate irradiation as the tr 
for craniopharyngiomas. 


SECOND SERIES 


Since 1958, we have treated a fu 
patients with craniopharyngiomas 
Jefferson Medical Center by m 
rotational cobalt 60 teletherapy. ' 


* Presented at the Forty-ninth Annual Meeting of the American Radium Society, Toronto, Ontario, Canada, May 29 
Part of Symposium: Brain Tumors in Children, Chairman, Arthur Holleb, M.D. , New York, New York, 

From the Jefferson Medical College Hospital, Philadelphia, Pennsylvania. 
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Failing vision, bitemporal hemi- | 
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use a 220 degree arc in the coronal plane as 
shown in Figure 1. The isodose curves 
obtained are shown in Figure 2. It will be 
seen that the axis of rotation lies below 
the central portion of the high dose volume 
and this must be allowed for in planning 
the treatment. Our tumor doses have re- 
mained approximately the same, namely, 
3,000 rads in 7 weeks in adults and 5,500 
rads in children. Many of these 16 patients 
had far more advanced disease than our 
original group when first seen. Six patients 
were referred for treatment only when 
recurrence. had taken place after the 
original surgical treatment. In others, 
radical removal of the tumor was at- 
tempted, the attempt abandoned and the 
patient referred to us as a last resort. Six 
of these 16 patients were children ( Table 
iv). Of these children, 2 had recurrent 


| tension, bitemporal hemianopsia | 
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Cystic and 
solid 


Cystic and 


solid 


Histology 


| Cholesterol crystals in 


cystic fluid 


| Cholesterol crystals in 
; Cystic fluid 


| Cholesterol crystals in 
| cystic fluid 


| Craniopharyngioma 


; Cholesterol crystals in 
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solid 

tumors 6} years and 6 weeks, respectively, 
after the original surgery. The first child 
we were unable to cure. He developed 
recurrence 3 years after radiotherapy and 
died with disease 4 years and 11 months 
after treatment. In the other child, total 
removal had been attempted at which time 
the right optic nerve was sacrificed but 
the tumor recurred quite promptly with 
reformation of the cyst and marked dete- 
rioration in the vision in the remaining eye. 
In this patient, the cyst was emptied by a 
transsphenoidal stereotactic approach and 
the child submitted to radiotherapy. She 
remains well 3 years and g months after. 
treatment, the only defects being the blind- 
ness in the right eye and pituitary hypo- 
function. One other child in this group has 
died. He was found to have a solid tumor 
and was treated by biopsy and postopera- 
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Tase II 


FIRST SERIES: SURGICAL TREATMENT AND RADIATION THERAPY 


(1952-1954) 


Radiation Therapy 


(2 mev., HVL 11 mm. Pb, FSD 67 cm., 
2X 180° or 360° rotation) 


6 cm. circle 
5,600 r in 44 days 


4.5 cm. circle 
§,000 r in 37 days 


4.5 cm. circle 











Case Age Surgical Treatment 
Children 
I. M.G. 64 | Ventricular drainage, cyst aspiration, 
burr-hole, Torkildsen operation 
2. A.C. 84 | Cyst aspiration, burr-hole, Torkildsen 
operation 
3. A.M. 14 Cyst aspiration, burr-hole 
4. J.R. II Attempted cyst aspiration, burr-hole 
5. K.G. 9 Cyst aspiration, burr-hole 
6. J. McA. II Cyst aspiration, burr-hole 
Adults 
7. R.M. 35 Rt. frontal craniotomy, aspiration 
and biopsy 
8. L.B. 4I Rt. frontal craniotomy, aspiration 
9. AH 49 — 
IO. A.S. 59 Rt. frontal craniotomy, aspiration 


and biopsy 


tive irradiation to 5,900 rads in 41 days. 
He remained well for 24 years and then 
suffered a head injury in an automobile 
accident. He developed headaches and 
rapidly deteriorating vision leading to 
blindness. Craniotomy was performed and 
a suprasellar space occupying lesion was 
seen by the surgeon. Unfortunately the 
child died postoperatively and the biopsy 
was lost. Postmortem examination was not 
obtained so that final histologic confirma- 
tion is lacking; however, in view of the gross 
operative findings, we must assume that 
this child died with recurrent tumor 2 years 
and 8 months after treatment. The post- 


§,400 rin 41 days 


g cm. circle 
5,700 in 46 days 


4.5 cm. circle 
5,575 r in 42 days 


5 cm. circle 
6,550 r in $7 days 


4.5 cm. circle 
6,075 r in 39 days 


6 cm. circle 
5,580 rin 51 days 


6 cm. circle 
7,000 r in 47 days 


6 cm. circle 
6,950 r in 39 days 


treatment status of the 6 children is shown 
in Table v. Four of the children, including 
I of the recurrent cases, are alive and well 
2 years to § years and 4 months after treat- 
ment. All of them are receiving replacement 
therapy with corticosteroids and/or thyroid 
extract and they appear to be maturing 
satisfactorily. 

Ten of our second group of patients were 
adults (Table vr). Their post-treatment 
status is shown in Table vir. Seven patients 
are alive and well from 6 months to 8 years 
and 10 months after treatment. Four of 
them received radiotherapy following re- 
currence after surgery. These 4 have now 
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FIRST SERIES: 
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Case | E ; Dose § Survival | Height, ES | Occupation | Leisure Activities | a 
| Onset | | Treatment | E (tb) | j | Residual 
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survived for periods considerably longer 
than the interval between the first surgery 
and the recurrence. Three of the adults 
have died. One following a second crani- 
otomy performed for deteriorating vision 
during treatment, 1 of other causes 2 years 
after therapy (J. E.), and 1 of necrosis of the 
brain 9 months after her treatment (E.S.). 
These last 2 patients came to autopsy. 
Tumor had definitely been left behind at 
surgery, yet histologic examination of the 
postmortem specimen failed to reveal any 
residual tumor. In the patient dying of 
brain necrosis, the irradiation must be held 
responsible for the outcome to some mea 

sure. In this 46 year old woman with a é 
partially cystic and partially solid or 
total extirpation was attempted but had 
to be abandoned because of adherence of 
the tumor to the base of the skull, and con- 
siderable amounts of tumor were left 
behind at the base of the third ventricle. 
Her general mental condition was such, 
after surgery, that we were unable to use 
Our oal technique and she received 
most of her tumor dose by means of 2 

lateral opposed fields. (Parallel opposed 
field 5,300 rads, rotational technique 1,700 
rads.) Her total tumor dose was 7,000 rads 
in 7 weeks. Her organomental syndrome 
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persisted and following therapy, she was 
transferred for custodial care to a Nursing 
Home. Eight months after the onset of 
radiotherapy, she was re-admitted to 
Jefferson Hospital in à coma and died 3 
davs later. At postmortem examination an 
area of acute softening was found in the 
right hemisphere in the frontoparietal 
region. There was almost total occlusion 
of the right internal carotid and middle 
cerebral arteries. No doubt the surgical 
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Fic. 2. Isodose curve with 5X5 cm. port and 220° rotation. 
attack, which was performed on the right Stereotactic transsphenoidal biopsy was 
side, and the radiotherapy both contributed valuable in 1 adult. In this patient, crani- 
to the necrosis. otomy had been performed and a cystic 
Tass IV 
SECOND SERIES: CHILDREN—CLINICAL, ROENTGENOLOGIC AND PATHOLOGIC FINDINGS 
(1958-1966) 
Presenting Signs and Symptoms | Rureton of | Calcifica- 
ng ue P Symptoms Bon Pathology 
c in MN NN Roent- 
Recurrznce Recurrence | genogram Histology 

Intracranial hypertension 3 yr. Craniopharyngioma 

Hypopituitarism and lethargy 3 mo. 

Intracranial hypertension 2 mo. Craniopharyngioma 

Intracranial hypertension 4 mo. Solid and cystic | Craniopharyngioma 

Failing vision I yr. Solid &nd cystic | Craniopharyngioma 

Failing vision 6 wk. 

Failing vision and hypopitaitarism 3 mo. Cyatic Craniopharyngioma 

Intracranial hypertension 3 yr. | Craniopharyngioma 








TABLE V 
SECOND SERIES: CHILDREN— SURGICAL TREATMENT AND RADIATION THERAPY RESULTS 

































(1958-1966) 
Surgery Interval 
Radiation Ist 
METER "P. "mee Therapy Cof? Surgery pes vid Disability 
Rotation 220? Árc | to Recur- PY 
Recurrence 
rence 
Removal of tumor, Torkildsen 4.5% 4.5 cm. 64 yr. | Recurrence 3 yr., died 
6,100 rin 46 days with disease, 4 yr. 
m e m e I me e m e m i M I M M M II mo. 
5X6 cm. Head injury, blind, 
6,000 r in 41 days died post craniotomy, 
2 yr. 8 mo. 
Partial removal, bilateral 5X5 cm. Alive and well, 5 yr. | Bitemporal 
Torkildsen operation 5,500 rin 44 days 4 mo. hemianopsia 
Partial removal 5X5 cm. . | Alive and well, 3 yr. | Blind O.D. 
we me ee MMMM MM M M 5,600 rin 41 days 9 mo. postoperative 
Transsphenoidal cyst aspiration 
Cyst evacuation, partial $.5X 5.5 cm. Alive and well, 2 yr. | Hypopituitarism 
removal 5,600 rin 48 days 5 mo. 
Cyst evacuation, partial 6X7 cm. Alive and well, 2 yr. 
removal 5,8500 r in 40 days 
Tase VI 
SECOND SERIES: ADULTS——CLINICAL, ROENTGENOLOGIC AND PATHOLOGIC FINDINGS 
(1958-1966) 
Presenting Signs and Duration of "ea. 
Symptoms Symptoms peu is Pathology 
9 6 
Case | Age | Sex I 1 Ront 
Gross Histology 
R/t.l. 52 F Cystic Rathke pouch cyst 
R/ag. | 41 M Cystic Typical fuid, cholesterol + 
R/ft. | 44 Solid Craniopharyngioma 






Solid 


J.M. 5I F | Impaired vision and field cut 


R.C, šI M | Impaired vision and feld cut Cystic Typical fluid 









J.E. 69 M | Organomental syndrome, Solid Craniopharyngioma 
impaired vision and feld cut 

ES. 46 F Impaired vision and field cut Solid and cystic | Craniopharyngioma 

R/i.t. 58 F | Impaired vision and field cut Solid and cystic |  Creniopharyngioma 
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E.N. M | Impaired vision and field cut 


T.M. 59 M | Impaired vision and field cut, 
hypopituitarism 





Solid and cystic | Craniopharyngioma 





Solid and cystic 
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lesion partially removed. Recurrence as encountered, it was assumed that solid 
evidenced by gross impairment of vision tumor was present and radiotherapy given 
took place 2 months later and a second with good recovery of vision. 

craniotomy was performed when again a Our over-all survivals are shown in 
cystic lesion was found. On this occasion Figure 3. 
the cyst was evacuated. While waiting to 

be transferred to our hospital for radio- 

therapy, her symptoms again became worse The craniopharyngioma is histologically 
and she became practically blind for the benign. Therefore, total removal would 
third time. In this case it was important spell cure and would be highly desirable. 
to know whether recurrence of symptoms In practice, however, this is rarely possible. 
was due to filling up of the cyst or to exten- Many of these tumors extend into the 
sion of the solid tumor. Rather than submit pituitary fossa or towards or into the 
this patient to a 3rd craniotomy within 4 hypothalamus, and others are too large 
months, the area of the cyst was explored or too firmly attached to vital structures. 
transsphenoidally, and when no fluid was Attempt at removal will then have to be 
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Fic. 3. Barograph of over-all results in radiation therapy of craniopharyngioma in children and adults (1952- 
1966). DED — dead with disease. DOC = dead of other cause. D. Necrosis = dead of necrosis of right fronto- 
temporal lobe. D. Post Reop. = dead after reoperation. P.M. = postmortem examination. 


abandoned or end in disaster. By the time 
this decision is reached at operation con- 
siderable neurologic deficit may already 
have been caused. On the other hand, our 
experience shows that even large tumors or 
those recurrent after surgery almost always 
respond satisfactorily to high dose irradia- 
tion. If the morbidity of radiation therapy 
is tolerable it would, therefore, seem 
reasonable to use radiotherapy as the 
treatment of choice for all craniopharyngio- 
mas including the small, apparently remov- 
able lesions. It will be remembered that 
even “total removal” is followed by recur- 
rence on many occasions, We suggest that 
surgery be confined to establishing the 
diagnosis by biopsy and to evacuating any 
cystic component. This will bring about 
immediate relief of symptoms and reduce 
the pressure in the tumor which might 


otherwise interfere with the effect of 
radiation therapy. 

The value of the transsphenoidal stereo- 
tactic approach for biopsy and cyst evacua- 
tion is not yet firmly established. Its ad- 
vantages are obvious in that craniotomy 18 
avoided and postoperative morbidity prac- 
tically absent in skilled hands. It may well 
be the method of choice in those patients 
where radiographic studies show the tumor 
to be confined largely to the pituitary fossa. 
If it fails to establish the diagnosis, nothing 
is lost and the transcranial approach can 
still be used secondarily. In the presence 
of a large suprasellar component, a crani- 
otomy would seem preferable in order to 
evacuate any cystic component in this 
area, In recurrent cases the transsphenoi- 
dal approach is of great value as demon- 
strated in 1 child (P.D.) and 1 adult (L'T.) 
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in our second series. Here the position 
of the tumor and cyst is known from the 
original surgery and this area can be 
needled transsphenoidally, thus obviating 
the need for repeat craniotomy. In the 
child, the cyst was emptied in this fashion 
relieving her symptoms immediately; in 
the adult, who had already had two crani- 
otomies, this method established the fact 
that her recurrent symptoms were not due 
to the cyst refilling but to solid tumor, so 
that radiotherapy could be promptly. in- 
stituted with good results. 

The use of radiotherapy is predicated on 
acceptable morbidity. In our experience 
morbidity has been extremely low. In only 
I case (adult, E.S. 2nd series) could the 
patient's death be attributed at least par- 
tially to radiation therapy and in this case 
her poor postoperative state forced us to 
employ a less advantageous technique of 
irradiation. This case again emphasizes the 
point that high dose irradiation for cranio- 
pharyngiomas is effective, but the dose 
levels recommended are safe only if the 
blood supply of the brain is not com- 
promised by extensive surgical procedures 
and if the volume irradiated is kept to a 
minimum. In not a single instance has ir- 
radiation caused hypopituitarism when it 
was not observed prior to radiotherapy, 
nor has it increased disability in patients 
with pretreatment deficits. 
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SUMMARY 


The results of treatment in 12 children 
and 14 adults with craniopharyngiomas 
are reported. 

Of 1o patients treated by a planned sur- 
gical_radiotherapeutic approach (1st Series) 
1 adult and 6 children are alive and well 
134 to 15 years after treatment without 
evidence of recurrence or brain damage. 
Three adults have died of intercurrent dis- 
ease at 2, 10 and 14 years after treatment. 

Of 16 patients irradiated more recently 
(2nd Series) 6 were referred only after re- 
currence following surgical treatment. Four 
of 6 children (1 recurrent tumor) and 7 of 
10 adults (4 recurrent tumors) are alive 
and well 6 months to 8 years and 10 months 
after treatment without evidence of re- 
currence or brain damage. 

Radiation therapy after surgical biopsy 
and cyst evacuation appears to offer the 
best chance of long-term control for cranio- 
pharyngiomas. 

Simon Kramer, M.D. 
Department of Radiology 


Jefferson Medical College Hospital 
Philadelphia, Pennsylvania 19107 
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WILMS' TUMOR* 


By WILLIAM C. BLACK, M.D., and EDWARD F. RAGSDALE, M.D. 


ST. LOUIS, MISSOURI 


HE clinical and roentgenologic char- 
acteristics of Wilms’ tumor (nephro- 
blastoma) are sufficiently typical to allow 
a high degree of confidence in the preop- 
erative diagnosis of this neoplasm. Trauma, 
or the presence of certain congenital 
anomalies may call attention to a clinically 
silent Wilms’ tumor.*^*? Radiologic tech- 
niques, in addition to plain roentgenogra- 
phy of the abdomen and intravenous pyelog- 
raphy, offer additional aid in diagnosis. 
1,3,7,8,12 
Nevertheless, we have noted benign renal 
lesions which so effectively mimicked 
Wilms’ tumor that an erroneous preop- 
erative diagnosis was made. In several in- 
stances the therapeutic procedures utilized 
would not have been chosen had the true 
nature of the renal disease been appreciated 
prior to, or even during surgery. The pos- 
sible occurrence of this particular diagnos- 
tic error has been discussed in the past." ^ 
Not infrequently the benign process simu- 
lating Wilms’ tumor has essentially de- 
stroyed function in the involved kidney. 
In such cases nephrectomy is Justified and 
removes a potential source of infection or 
possible cause of hypertension. However, 
in other situations a lesser surgical proced- 
ure would have preserved functional renal 
parenchyma. Furthermore, some patients 
in this group have received needless pre- 
operative irradiation to the kidney (s00~ 
1,000 r). (Such therapy is designed to re- 
duce the size of a large tumor thus sim- 
plifying its extirpation, or to reduce the 
possibility of metastases occurring as a re- 
sult of operative manipulation of the neo- 
plasm.) Radiation exposure in low dosage 
may unavoidably be given to the contra- 
lateral kidney and, in females, to the 
ovaries despite shielding. Evaluation of 
survivors (some over 10 years) of Wilms’ 


tumor has not shown evidence of disease 
in the remaining kidney, when the kidney 
was shielded Early studies of childhood 
survivors of the atomic bomb explosions 
did not show renal damage when compared 
with control groups. Scoliosis and ste- 
rilitv are possible accepted complications of 
such therapy??? and radiation nephritis 
with permanent functional deficit has been 
reported with renal exposure in excess of 
1,400. r.1182 The potential deleterious 
consequences of much lower doses of ra- 
diation, particularly in children, in terms of 
future renal and gonadal function. have 
been recognized??? and constitute the 
principal argument against the use of pre- 
operative irradiation for Wilms’ tumor.” 


MATERIAL 


A retrospective study of all patients with 
the preoperative diagnosis of Wilms’ tu- 
mor in this hospital was undertaken in an 
effort to identify sources of diagnostic er- 
ror. It was hoped that certain clinical, 
laboratory or roentgenologic features could 
be isolated which might suggest the pres- 
ence of a benign lesion masquerading as 
Wilms’ tumor. 

Forty-one patients with Wilms’ tumor, 
verified pathologically, were seen between 
1950 and 1966. Patients admitted for treat- 
ment of a Wilms’ tumor diagnosed outside 
this institution were excluded. The pre- 
operative diagnosis was Wilms’ tumor or 
probable Wilms’ tumor in 35 of 41 cases, 
and prompt surgery with or without a 
short course of preoperative irradiation 
was instituted. In 2 patients the initial 


proach. Two patients presented with an 
acute abdomen secondary to rupture of a 
Wilms’ tumor and retroperitoneal hemor- 


* From the Department of Pathology, Division of Surgical Pathology, and the Department of Radiology, Washington University 


School of Medicine, St. Louis, Missouri. 
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ic. 1. (4) A 3 year old child with atypical 
roentgenographic appearance of Wilms' 
tumor, correctly diagnosed. There is an 
intrinsic left renal mass distorting, de- 
forming and separating the calyces. 
The sharp angulation and irregularity of 
the left proximal ureter indicates an ad- 
jacent tumor mass. (B) Left posterior 
oblique and (C) lateral views which 
demonstrate the lateral, anterior and in- 
ferior displacement of renal calyces by 
the Wilms’ tumor. 
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rhage. The preoperative diagnoses favored Wilms’ tumor. Thus the preoperative diag- 
acute appendicitis with rupture and intes- noses in patients eventually proven to have 
tinal infarction, respectively. In the re- Wilms tumors were commendably ac- 
maining 2 cases hydronephrosis and cystic curate (Fig. 1, 4, B and C). 

kidney were alternative possibilities to During the same 17 year period (1950- 
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1966) 8 erroneous diagnoses of Wilms’ 
tumor were made preoperatively. These 
cases were found through a review of all 
pediatric renal and retroperitoneal speci- 
mens seen in the Department of Surgical 
Pathology, and are summarized below. 


REPORT OF CASES 


Case r. This 1; month old female was hos- 
pitalized because of continuous urinary. drib- 
bling associated with a left abdominal mass. 
At birth an enlarged left kidney with pyuria 
was noted. Three weeks before admission she 
became febrile with leukocytosis. Intravenous 
pyelography and retrograde studies of the left 
kidney showed marked crowding and compres- 
sion of the calyces with inferior displacement. 
The roentgenologic and clinical diagnoses were 
Wilms’ tumor or neuroblastoma. At laparotomy 
a markedly hydronephrotic kidney secondary 
to a ureteral constriction (distal third) was 
found. 


Case tt. This 10 month old female was found 
to have an asymptomatic Io cm. right upper 
quadrant abdominal mass at a routine check-up. 
An intravenous pyelogram showed good func- 
tion bilaterally, but on the right only the lower 
portion of the calyceal system was visualized, 
and it was dilated and displaced downward by 
an intrarenal mass. The diagnosis was Wilms’ 
tumor or neuroblastoma. At laparotomy the 
380 gm. right kidney was found to contain a 
demarcated cluster of fluid-filled cysts lined by 
epithelium (a multilocular cystic kidney). 


Case ut. This 36 hour old male infant was 
born 4 weeks prematurely. A large right ab- 
dominal mass was present at birth with gross 
hematuria, and the infant became jaundiced, 
Plain roentgenography showed a homogeneous 
density in the right upper quadrant. Calyceal 
anatomy was difficult to evaluate on intrave- 
nous pyelography because of a large amount of 
small bowel gas. The roentgenologic report was 
descriptive, without a definite diagnosis, but 
laparotomy was carried out with a preoperative 
and postoperative diagnosis of Wilms’ tumor. 
Examination of the resected kidney showed 
infarction secondary to renal vein thrombosis. 
The child succumbed 1 day later and at autopsy 
was found to have thrombosis of the superior 
sagittal sinus and extensive subarachnoid hem- 
orrhage. 
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Case Iv. This 11 month old female presented 
with a large slowly enlarging left abdominal 
mass first noted 3 weeks previously. There 
were no associated symptoms or physical find- 
ings. However, the admission hemoglobin was 
8.3 gm. per cent, with a white blood cell count of 
23,000. Intravenous pyelography showed only 
slight function on the left side and the calyces 
were distorted and compressed inferiorly by a 
large abdominal mass. The stomach was dis- 
placed to the right. The roen tgenologic diagno- 
sis was Wilms’ tumor. She received blood trans- 
fusions, and during the next 1o days several 
radiation treatments to a total tumor dose of 
1,000 r were given. Surgery was further post- 
poned because of anemia and spiking fever. At 
laparotomy a presumed renal neoplasm was 
resected, Pathologic examination of the 1,000 
gm. specimen revealed a dysplastic cystic kid- 
ney with a small quantity of compressed renal 
parenchyma at the lower pole (Fig. 2, 4 and 
BY. 

Case v. This 2 month old female was ad- 
mitted with a large asymptomatic right sided 
abdominal mass of 1 week's duration. Plain 
roentgenography showed a large mass, free of 
caleium, and contiguous with the liver. The 
renal pelvis was displaced medially. Intra- 
venous pyelography showed a thin slit of con- 
trast material inferior and posterior to the 
mass, interpreted as the displaced renal pelvis. 
The roentgenologic diagnosis was Wilms' tu- 
mor and a nephrectomy was undertaken on the 
fourth hospital day. Pathologic examination of 
the resected specimen (which was thought to be 
neoplastic at laparotomy) revealed a 7 cm. 
unilocular cyst replacing almost all of the 
parenchyma, but not communicating with the 
pelvis. It was lined by a single laver of epithe- 
lium. 


Case vi.-This was the third admission for 
this 44 year old male child for reconstruction 
of a congenitally deformed ear. An asymptom- 


atic mass filled the entire left upper abdom- 
inal quadrant. Intravenous pyelography 


showed a large left renal mass with a faint col- 
lection of contrast material in the region of the 
transverse processes of L2 and L3. This was 
interpreted as a distorted renal pelvis, al- 
though poorly seen. While atypical, the findings 
were felt to indicate Wilms’ tumor. Following 
preoperative irradiation (single tumor dose of 
coo r) a nephrectomy was performed. The 
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Fic. 2. Case 1v. Eleven month old infant with a dysplastic cystic kidney, the upper pole of the left kidne 


closely simulating a Wilms’ tumor. ( 


are displaced inferiorly by the upper pole mass. The calyces 
left posterior oblique protection shows anterior as well as inferior displ 





3. Case vi. An intravenous pyelogram of a 43 
year old child with a large poorly functioning left 
hydronephrotic kidney due to an ureteropelvic 
obstruction demonstrates a collection of contrast 


PiG. 3. 


material adjacent to the L2-L3 area on the left. 
This was thought to represent minimal excretion 
by a Wilms' tumor. The left kidney occupied the 
entire left abdomen and extended across the mid- 


line. 


A) The gastric air is displaced to the right and the left renal calyc 


are blunted and moderately distorted. (B) TI 
acement of the calyces. 


surgical impression of the 25X25 cm. ren 
mass was Wilms’ tumor, but pathologic € 
amination showed marked hydronephrosis (Fi 


a). 


Case vir. This 5 year old female had be 
recently hospitalized because of fever and a 
dominal pain with pyuria. She responded 
chloromycetin and was discharged. Recurren 
of her complaints resulted in readmission 
days later. No abdominal masses were palpab. 
but there was moderate left costovertebr 
angle tenderness. Urine cultures were negativ 
but there were 20 white blood cells per hig 
power field, with leukocytosis and anen 
(hemoglobin 8.4 gm. per cent). An intraveno 
pvelogram showed the lower pole and mid«c 
calyceal system to be stretched by an inti 
renal mass, thought to be a Wilms’ tumor. ; 
intrarenal abscess was considered a less liki 
possibility. She received a single tumor dose 
coo r radiation, and on the next day a perire! 


abscess was found at laparotomy. The kidney 
showed xanthomatous and acute staphylococ- 
cal pyelonephritis (Fig. 4). 


Case vi. This 7 year old girl had com- 
plained of vague periodic abdominal pain for 
several months prior to the discovery of a 

“fist-sized” slightly tender mass in the right 
side of the abdomen. An intravenous pyelogram 
was interpreted as showing a mass in the right 
kidney, mainly in the lower pole, causing de- 
formity and dilatation of the calyces in the 
lower half of the kidney. The diagnosis was 
Wilms’ tumor and a single tumor dose of 500 
r radiation was administered. At surgery the 
collecting system was somewhat dilated, and 
the renal pelvis was rotated anteriorly (Fig. 


5, A and B). 
DISCUSSION 


No definite clinical pattern was apparent 
in this series of 8 patients that would have 
served to distinguish the benign nature of 
their renal lesions. A renal mass found dur- 
ing the first month of life is much more 
likely to represent hvdronephrosis or some 
form of cystic disease than Wilms’ tumor;* 
but only t of our cases (Case 111) falls into 
this age group. This child had gross he- 
maturia at birth, an uncommon presenta- 
tion in Wilms’ tumor. The history of con- 
tinuous urine dribbling in Case 1 would be 
most unusual in Wilms' tumor, and the 
long history of enlargement of the kidney 
with pyuria suggests some form of renal 
disease other than a malignant neoplasm. 
In Case vir the clinical and laboratory 
features were more suggestive of an inflam- 
matory than a neoplastic process.” Roent- 
genologically, in Case vill, there is a sug- 
gestion of anterior placement of the uretero- 
pelvic junction. Malrotation could have 
been proven by a retrograde urogram, and 
the patient spared unnecessary irradiation 
and surgery. Furthermore, this patient 

was somewhat older than the great major- 
ity of children with Wilms’ tumor. Never- 
theless, the remaining 4 patients presented 
findings quite suggestive of Wilms’ tumor. 
Significant anemia and/or fever, present 
in 3 cases, are not uncommon findings with 
Wilms’ tumor” and leukocytosis may oc- 


Wilms’ Tumor 


Ir 
NH 





Fic. 4. Case vit. Left renal abscess in a § year old 
child. There is displacement and stretching of the 
calyces by the inflammatory mass in the lateral 
aspect of the lower pole. 


cur. The resected kidneys demonstrated a 
variety of abnormalities (hy dronephrosis, 
2 cases; pyelonephritis with perinephric 
abscess; renal vein thrombosis with infarc- 
tion; malrotation; simple unilocular cyst; 
multilocular cyst; and renal dy splasia, I 
case each). In only > cases (Case 11 and 


vir) was salvageable renal parenchyma 
present. 
A review of the diagnostic roentgeno- 


grams suggests that additional or repeat 
studies might have altered the diagnosis 
in some cases. In Cases 111 and v the quality 
of the examination was technically less 
than ideal. Repeat studies with carbonated 
fuid in the stomach would have been de- 
sirable.!! Additional approaches advocated 
by others such as retrograde pyelography,” 

lateral roentgenography and total body 
opacification,’ arteriography,’ and venog- 
raphy of the inferior vena cava! could have 
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Fig. 5. Case vir. Malrotation of the right kidney. (4) The right renal calyces are distorted especially in the 
lower pole where there 1s some hydronephrosis. (B) The lateral view suggests anterior placement of the 
ureteropelvic junction. (This case was interpreted by relatively inexperienced observers.) 


provided additional information in several 
cases. While it is true that renal arteriog- 
raphy would be of great value in exclud- 
ing non-neoplastic lesions, they are not 
easily performed in children younger than 
ç years of age. In our hospital and other 
institutions this procedure is utilized pri- 
marily in older children. Further, certain 
benign lesions such as multilocular cyst or 
renal dysplasia may still give an equivocal 
arteriographic picture. 


CONCLUSION 


We suspect that diagnostic errors will 
continue to be made because of the oc- 
casional clinical and roentgenologic mim- 
icry of Wilms’ tumor by a variety of con- 
genital, inflammatory, ischemic, and ob- 
structive lesions. However, a high index 
of suspicion relative to clinically "atypical" 
patients thought to harbor a Wilms’ tu- 
mor (including patients in the first month 


of life or older than 6 years of age) would 
seem warranted. Particularly in such pa- 
tients, and in those whose routine plain 
roentgenographic and intravenous pyelo- 
graphic studies are not entirely typical of 
Wilms’ tumor, additional studies should be 
performed. Lateral roentgenography and 
probably retrograde pyelography | and 
venography of the inferior vena cava, 
should be utilized. In older patients renal 
arteriography may be feasible. 

At the time of surgery we strongly sug- 
gest pathologic consultation, since 1n 4 of 
the 8 cases (Cases 111, tv, v and vr), the 
findings at laparotomy, even after nephrec- 
tomy, were thought to be consistent with 
Wilms’ tumor by the surgeon. Continua- 
tion or institution of either radiation ther- 
apy or chemotherapy pending receipt of 
the pathology report in such cases would 
be inadvisable. Furthermore, Wilms' tu- 
mors suggesting benign cystic disease 
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grossly and rare instances of horseshoe or 
cystic kidneys containing an externally 
inapparent Wilms’ tumor have been re- 
ported?! 

Physicians employing preoperative 1r- 
radiation in Wilms’ tumor should realize 
the potential likelihood of needlessly ir- 
radiating at least a few patients and should 
weigh the, as yet, incompletely known 
consequences against the possible benefits." 
There is at least a potential hazard in- 
volved in low dosage radiation exposure of 
the ovaries of children and infants. Evi- 
dence associating carcinoma of the thy- 
roid and previous low dosage radiation ex- 
posure of the thyroid during infancy and 
childhood has only recently been con- 
frmed.!® Prolonged follow-up studies of in- 
dividuals who have received low level 
radiation exposure of various Organs are 
needed. If the case is atypical from the 
roentgenologic or clinical standpoint and 
there is a significant question of the diag- 
nosis of Wilms’ tumor, preoperative irradia- 
tion should not be given. If at laparotomy 
Wilms’ tumor is still suspected, chemother- 
apy may be given during surgery and after- 
wards possibly combined with postopera- 
tive irradiation according to a therapeutic 
regimen such as outlined by Hope ef i 

In our institution, had preoperative ir- 
radiation been given to all patients with a 
diagnosis of Wilms’ tumor, 8 patients out 
of 49 (16 per cent) would have been un- 
necessarily irradiated. 


SUMMARY 


In patients surgically proven to have ¢ 
Wilms’ tumor, preoperative diagnostic ac- 
curacy was excellent in this hospital, and 
treatment was promptly undertaken in 41 
cases seen over a 17 year period. However, 
an erroneous diagnosis of Wilms' tumor was 
made in 8 patients. These 8 renal lesions 
were benign, representing various congen- 
ital, infectious, obstructive, and ischemic 
processes. Four of the 8 patients received 
unnecessary preoperative irradiation. A 
retrospective study of these cases suggests 
that many diagnostic errors of this par- 
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ticular type may be avoidable, or at least 
the preoperative diagnosis may be suth- 
ciently uncertain to discourage preopera tive 
irradiation. 


William C. Black, M.D. 

Division of Surgical Pathology 
Washington University School of Medicine 
Barnes Hospital Plaza 

St. Louis, Missouri 63110 


We are indebted to Lauren V. Ackerman, 
M.D., of the Department of Pathology for 
suggestions in the preparation. of this 
manuscript. 
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THE ROLE OF THE RADIOLOGIST IN CHILDHOOD 
HYPERTENSIVE DISEASE* 


By ARTHUR S. TUCKER, M.D. 


CLEVELAND, OHIO 





YPERTENSION, fortunately, is much 

less common in children than in the 
adult population. Yet when it appears in 
a child, it is a finding of serious import and, 
frequently, ominous prognostic significance. 
The radiologist must be alert to the man- 
ifestations of hypertensive disease and 
exert efforts, in conjunction with the re- 
ferring physician, to pinpoint the etiology. 


ETIOLOGY OF HYPERTENSION 


The blood pressure in infants is not al- 
ways easy to ascertain unless the examining 
physician is trained in the use of the 
"Hush" technique A common cause of 
congestive heart failure in infancy js 
coarctation of the aorta.!? The radiologist 
must consider the possibility of this diag- 
nosis if he examines the chest roentgeno- 
gram of an infant which indicates the pres- 
ence of a large heart exhibiting left ven- 
tricular hypertrophy, or no particular en- 
largement at all but signs of pulmonary 
vascular congestion. He should not be 
misled by the popular misconception that 
rib notching is not to be seen in such cases 
until in late childhood.!? ** °°" 


Case 1. A 3 month male infant was brought 
to the Emergency Room with a slight cough 
which had been noted since the age of 2 weeks, 
but which had worsened in the week prior to 
examination. He was pale and lethargic. Physi- 
cal examination revealed a Grade 3 harsh, high- 
pitched systolic murmur over the entire pre- 
cordium. Roentgenography showed a right 
middle lobe pneumonia. The patient was 
treated with penicillin, and the cough cleared. 

He was brought back for a follow-up ex- 
amination at the age of 4 months (Fig. 1, f and 
B). Rib notching was noted, which in retro- 
spect was also present on the patient's pre- 
vious examinations. Palpation revealed strong 
radial and weak femoral pulses. Flush blood 


pressure was 100 in the right arm, 6o in the 
right leg. 

Subsequently the patient had a retrograde 
aortic catheterization with an aortogram which 
demonstrated a coarctation just distal to the 
left subclavian artery. The boy remained 
asymptomatic. At the age of 2 years his coarcta- 
tion was resected; since then he has remained 
well. 


Other etiologic considerations for hy- 
pertension in infancy are acrodynia and 
hyperthyroidism; these diagnoses are made 
largely on clinical grounds. The same 1S 
true of familial dysautonomia, in which 
condition the hypertension may be quite 
variable. Many patients with renal diseases 
develop hypertension.’ This occurs most 
commonly in acute glomerulonephritis and 
disappears with subsidence of the affection. 
More prolonged hypertension is encoun- 
tered in occasional urinary tract obstruc- 
tions, chronic glomerulonephritis, atrophic 
pyelonephritis, anaphylactoid purpura, ar- 
teriolar nephrosclerosis, and renal arterial 
fibrosis. Nephrotic children are not likely 
to manifest hypertension except in late 
stages when they have developed sclerotic 
glomeruli or have been treated with large 
doses of steroids for long periods of time. 

'Tumors are proportionately a more 1m- 
portant cause of hypertension in children 
than in adults. Tumors of neurogenic ori- 
gin may secrete unusual amounts of nor- 
epinephrine. Urinary catecholamines are 
elevated in a variety of neuroblastomas. 
Adrenal cortical tumors may produce large 
amounts of aldosterone. 


ROENTGENOLOGIC DIAGNOSIS IN HYPER- 
TENSIVE DISEASE 


Roentgenography is of prime impor- 
tance in the evaluation of any child with 


* From the Departments of Radiology, the Western Reserve University and the University Hospitals of Cleveland, Cleveland, Ohio. 
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ic. 1. Case r. Chest roentgenogram of a 4 month 
old male. (4) A large heart is shown, with an 
extreme degree of left ventricular hypertrophy. 
(B) A magnified view of the upper right hemithorax 
is demonstrated. The ribs show distinct notching 
(arrows). 


hypertension. Although studies of the chest 
may be revealing, the greatest yield of 
relevant information results from examina- 
tion of the urinary tract. Even a plain 
roentgenogram of the kidney, ureter, and 
bladder region may be helpful, particu- 
larly if it demonstrates an abnormal size or 
shape of a kidney. Occasionally an adrenal 
or other tumor is encountered containing 
calcium. 

Case rr. (Case DH of King, Storaasli, and 
Bolande.’) A 14 month old female entered the 
hospital with a history of diarrhea (4 or § 
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watery stools a day) of 4 months' duration, and 
vomiting for 3 weeks. À roentgenogram dem- 
onstrated a mass in the right upper quadrant, 
containing calcium (Fig. 2). Exploratory lap- 
arotomy revealed an adrenal tumor, which was 
partially removed. Histologic examination of 
the mass showed it to be a ganglioneuroblas- 
toma. It was treated with 220 kv. roentgen 
rays to a central tumor dose of 2,600 rads in 26 
days. 

The child remained well for 23 years there- 
after, but was slow in growth and development. 
She then developed acute diarrhea (up to 16 
stools per day), and was readmitted. Her blood 
pressure was 100/60. Intravenous urography 
revealed no function of the right kidney. Her 
urinary catecholamines were elevated to a level 
of 45 micrograms per cent/24 hr. (normal 0.14 
micrograms per cent). 

At the age of 4 years and 4 months the pa- 
tient still had diarrhea. For the first time there 
was a significant blood pressure elevation, to a 
level of 148/110. A right nephrectomy was 
carried out, together with a right adrenalec- 
tomy. The kidney was markedly atrophic and 
shrunken, and exhibited marked diffuse hyaline 
thickening of arteriolar vessels, subcapsulai 





Fic. 2. Case rr. Abdominal roentgenogram of a 1. 
month old female with diarrhea. The marke 
gaseous distention of the bowel is a frequent find 
ing in children with diarrhea. A calcified righ 
upper quadrant mass is also seen, which by sub 
sequent urography was identified as adrenal ani 
therefore considered to be most likely a neurc 
blastoma. 
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focal fibrosis with infiltration by lymphoid cells, 
and glomerular changes with advanced hyalini- 
zation—all considered to be consistent with 
radiation nephritis. The adrenal had a tumor 
which was a ganglioneuroblastoma, perhaps a 
little more mature than the original biopsy 
made 3 years and 2 months earlier, but with 
tumor cells which still appeared viable. 
Following the second operation the blood 
pressure gradually decreased to 100/60. The 
urinary catecholamines fell to 16 in 17 days, to 
12 in 6 weeks. Five weeks later she had a third 
operation for small bowel obstruction secon- 
dary to adhesions and ileoileocolic intussuscep- 
tion, but otherwise has remained well and 
normotensive to the present (age 8 years). 


In most cases the most profitable pro- 
cedure is the intravenous urography. 


Case ut. A newborn female infant, upon 
routine physical examination by her pediatri- 
cian, was found to have a palpable left upper 
quadrant mass. An intravenous urogram at I 
day of age revealed caudal and lateral dis- 
placement of the left kidney, indicative of the 
presence of a suprarenal retroperitoneal loca- 
tion of the mass. At laparotomy a tumor ad- 
jacent to, but not directly arising from, the 
adrenal was removed and found to be a sym- 
pathicoblastoma. The tumor bed was irradiated 
to a central tumor dose of 2,850 rads. Subse- 
quent growth and development were slow, and 
the patient did not regain her birth weight 
until 6 months of age. 

During this time she was noted on routine 
roentgenograms to have another mass, this 
time to the right of the spine in the lower part 
of the thorax (Fig. 3, 4 and B). By 8 months 
the mass was appreciably larger, and it was 
removed at thoracotomy. Histologic examina- 
tion showed it to be another sympathico- 
blastoma. Roentgen therapy was directed to 
the right posterior thorax, to a central tissue 
dose of 1,600 rads. This radiation field slightly 
overlapped the first field in the lower thoracic 
spine, and also included the upper pole of the 
right kidney. The blood pressure at this time 
was 90/50. 

For the next vear the patient was well, but 
remained small. At the age of 2 years she had a 
definite hypertension, which by 4 years was in 
the vicinity of 150/90. Her urinary catechola- 
mines, however, remained normal (3.5 micro- 
grams per cent). Aortography was carried out 
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(Fig. 3C), which demonstrated a small caliber 
of the upper abdominal aorta, with narrowing 
of the origins of the right renal and superior 
mesenteric arteries. The left renal artery had 
an adequate lumen, but the nephrogram of the 
upper half of the left kidney was poor (in the 
area included in the radiation field directed to 
the first tumor), suggesting damage to the kid- 
ney by the roentgen therapy. Because of evi- 
dence of vascular compromise to both kidneys, 
the hypertension has been treated medically 
rather than surgically. The patient is now 63 
years old, and maintains her blood pressure at 
levels of 120/70. 


Not only are abdominal tumors demon- 
strated by intravenous urography, but the 
method is also very helpful in the evalua- 
tion of renal physiology. The urogram can 
be modified to include a nephrogram, 
tomograms, or intravenous drip infusion, 
and additional information can be ob- 
tained.? If there is any question of arterial 
disease, renal arteriography 1s carried out, 
preferably by selective catheterization. 

An additional contribution by the radiol- 
ogist is the use of isotopes for the study of 
renal function. Children must be well 
sedated if thev are to lie still for one-half 
hour or more while a nephrography or 
renal scanning is performed. Sedation also 
is required if renal split function studies 
are to be done, but the radiologist has only 
a small part to play in carrying out the 
procedure. He may participate more fully, 
should percutaneous biopsy of the kidney 
be decided upon, in helping to direct the 
insertion of the biopsy needle into the kid- 
ney. 


HYPERTENSION CONSEQUENT TO THERAPY 


Potent agents are now available for the 
management of tumors in children. Radia- 
tion therapy has been used for many years, 
but only recently has supervoltage been 
generally available, enabling us to admin- 
ister central tumor doses in the vicinity of 
3,000 rads. Many powerful antimetabolites 
also are used, and some of these may poten- 
tiate radiation effect. 

The combination of 


irradiation and 
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chemotherapy has produced arrest of ma- 
lignant tumors and survival for longer 
periods of time than was generally the 
case a few years ago. What the therapist 
must remember is that the irradiation or 
chemotherapy which he applies affects a 
great many normal as well as abnormal tis- 
sues. Stunting of the spine subsequent to 
the administration of radiation to abdom- 
inal tumors has been observed for years.” 
Radiation “nephritis” also has been the 
subject of numerous case reports.” That 
the potential growth of vascular tissues 1s 
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Fic. 3. Case m1. (4 and B) Chest roent- 
genograms at the age of 6 months. Metal 
surgical clips mark the limits of the bed 
of the sympathicoblastoma removed 
from above the left kidney at 1 week of 
age. À mass is clearly evident in the right 
lower mediastinum (arrows). (C) Aorto- 
gram at 4 years and 5 months of age. 
Metal clips have been added in the right 
lower thorax where a second sympathi- 
coblastoma was removed. The abdominal 
aorta has a markedly narrowed lumen. 
The right renal artery is narrowed at its 
origin. The left renal artery is small, and 
its supplv to the superior pole of the 
kidney much poorer than that to the in- 
ferior pole. 


also affected is now documented by 

experience with irradiation in the mana 
ment of certain abdominal malignanc 
The radiologist must be cognizant of 
risk of causing hypertensive disease w 
he administers radiation in an attempt 
cure a child’s malignancy, and should 
warn the child’s family. 

We have had the experience of se 
hypertension develop or increase du: 
the management of neuroblastomas ( 
variations of malignant neurogenic 
mors). When this happens it is dificul 
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determine whether the hypertension is the 
result of the treatment or of residual tu- 
mor. In 1 of our 3 patients where hyper- 
tension. developed. during treatment (Case 
11) the remaining tumor and the irradiated 
kidney were removed 3 years after radia- 
tion therapy had been administered, and 
the patient's hypertension subsided. 

The other two patients had retrograde 
aortographies performed in an effort to 
determine the cause of hvpertension which 
developed over a period of time after ther- 
apy. Both manifested constriction of the 
lumbar aorta which rather definitely was 
the result of irradiation. The aortograms 
also demonstrated abnormal vascular sup- 
ply to the irradiated kidneys. In one pa- 
tient certainly, and possibly also in the 
other, there was residual tumor present 
which could very well have been a source 
of the hypertensive response. 


SUMMARY 


The radiologist must be alert to the 
various causes of hypertensive > disease and 
their manifestations 1n. children. Urinary 
tract examinations are the most fruitful 
procedures in the evaluation of etiologv. 

Not only does he have an important role 
in the performance of diagnostic proce- 
dures in childhood hvpertension; he mav 
actuallv contribute to the 
hypertension in children as a result of 
radiation. effects upon normal vascular 
structures included in the fields of radiation 
administered to malignant tumors. This 
is a calculated risk he must assume when- 
ever he undertakes radiation therapy for 
malignancy in a child. 


Department of Radiology 
University Hospitals of Cleveland 
University Circle 

Cleveland, Ohio 44106 


The author wishes to express his appre- 
ciation to Dr. Walter Heymann and Dr. 
H. L. Friedell for their helpful advice in 
the preparation of this manuscript. 
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DISEASE IN THE NEWBORN PERIOD* 


By GERALD J. KURLANDER, M.D., EUGENE L. PETRY, M.D., 
and DONALD A. GIROD, M.D. 


INDIANAPOLIS, INDIANA 


dq newborn period (first 30 days of 
A life) is the most difficult time in which 
to recognize congenital heart disease and to 
make a specific cardiac diagnosis on clinical 
grounds. Murmurs, cyanosis and edema 
may be found in normal newborns yet be 
absent in those with serious cardiac de- 
fects. Almost one-third of infants with 
cardiac malformations die during this 
period.5 The chest roentgenograms of 152 
newborns with severe congenital heart dis- 
ease were reviewed in an effort to improve 
the contribution of the plain chest roent- 
genogram to specific cardiac diagnosis. 


METHOD 
Postmortem records, cardioangiographic 


files and clinical charts were reviewed for 


cases which presented with severe distress 
or died from congenital heart disease dur- 
ing the first 30 days of lite. Cases were con- 
sidered proven when postmortem findings 
or cardiac catheterization and cardioangio- 
graphic data were available. No case of 
congenital heart disease was included if the 
severe distress or death was caused by an 
associated — noncardiovascular anomaly. 
Onlv cases with the cardiac apex and 
stomach on the left were included in the 
study. In addition, 3 cases with tracheal 
obstruction from vascular rings, 2 cases 
with endocardial fibroelastosis, 1 case with 
glycogen storage disease of the heart and 4 
cases with heart failure from systemic 
arteriovenous fistulae were excluded from 
the study. 

Initially, attention was directed to fron- 


tal, lateral and oblique chest roentgeno- 
grams with barium in the esophagus. Al- 
most alwavs, however, the first study was a 
frontal chest roentgenogram, often made at 
the bedside shortly after admission, fol. 
lowed hours or days later by fluoroscopy 
and the 4 roentgenograms described above. 
Rarely did these additional roentgeno- 
grams add sufficient information to change 
the cardiovascular diagnosis made on the 
basis of the initial chest roentgenogram. 
Therefore, only the initial frontal chest 
roentgenograms of this group of newborns 
were reviewed. In a few instances the 
frontal roentgenogram with barium in the 
esophagus was evaluated when this was 
the initial roentgen examination. 


RESULTS 
PULMONARY HYPERVASCULARITY GROUP 


Complete transposition of the great ves- 
sels without pulmonary stenosis was the 
most common cardiac malformation in this 
study (Table 1). Here there are 2 ventricles 
with the aorta arising anteriorly from the 
right ventricle and the pulmonary trunk 
posteriorly from the left ventricle.^* There 
were 42 cases, 13 of which had large 
ventricular septal defects. Thirty-three 
were males (79 per cent) and 9 were fe- 
males (21 per cent). 
tained during the first 2 weeks of life in 34 
of the 42 cases (81 per cent). The average 
cardiothoracic ratio (CTR) was .62 with 
only 2 cases being less than .55. The heart 
size tended to be larger later in the new- 
born period. Eighty-three per cent hac 
narrow cardiac bases resulting in large 


* From the Departments of Radiology and Pediatrics, Indiana University Medical Center, Indianapolis, Indiana. 


This investigation was supported by Research Grants from the James Whitcomb Riley Memorial Association and in part with facili- 
ties provided by the Indiana Heart Association, and by Heart Program Project Grant H-6308 from the National Heart Institute, Na- 
tional Institutes of Health and through Research Grant HE-4998 from the U. S, Public Health Service, 
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part from a small or absent thymus shadow 
and probably also from superimposition of 
the aorta and pulmonary artery.' The 
pulmonary vascularity was increased in 26 
cases and within normal limits in 16, al- 
though even in this latter group the upper 
lobe pulmonary were frequentlv 
prominent. Throughout the study, hyper- 
vascularity, whether resulting from venous 
engorgement as in left heart failure or from 
à lett to right shunt, was tabulated onlv as 
hvpervascularitv. All cases 3 weeks of age 


velns 
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or older had pulmonary hypervascularity 
usually with marked prominence of the 
upper lobe pulmonary veins. Hypervascu- 
larity was present earlier in cases with 
large ventricular septal detects. A left aortic 
arch was identified in 6 cases but in the 36 
others the aortic arch could not be seen. 
Thirty-one of the 42 cases (74 per cent) 
had a rather characteristic cardiac con- 
figuration often referred to as an 
shaped” heart (Fig. 1, 4-C). The pole of 


— 


the egg with the greater radius of curva- 


(4 s 





lic. 1. Frontal chest roentgenograms of cases with complete transposition of the great vessels. (4) Five day 
old temale without a ventricular septal defect. CTR (cardiothoracic ratio) 2.59. The cardiac configuration 
is "egg-shaped." The base is narrow and the main pulmonary artery sector is flat. The pulmonary vascul- 
arity is normal. The aortic arch is not visible. (B) Four day old female with a large ventricular septal de- 
fect. CTR —.6o. There is increased pulmonary vascularity. The cardiomediastinal configuration is similar 
to that of 4. (C) Eleven day old male without a ventricular septal defect. CTR =.65. There is increased 
pulmonary vascularity. The heart is “egg-shaped” with a narrow base. (D) Twelve day old male without a 
ventricular septal defect. CTR =.68. The cardiac configuration differs slightly from those pictured above in 
that there is an angular superolateral right atrial margin. The right superior mediastinum is prominent 
from slight lateral displacement of the superior vena cava. The pulmonary vascularity is normal. 
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ture was on the right and directed slightly 
upward while the pole with the lesser 
radius of curvature was on the left and 
directed downward. The main pulmonary 
artery sector was flat and there was often 
fullness of the right superior mediastinum 
from slight lateral displacement of the 
superior vena cava. Five of the 1! cases 
without the usual “egg-shaped” cardiac 
silhouette had an angular superolateral 
right atrial margin (Fig. 1D). 

Three cases of transposition of the great 
vessels with ventricular septal defect and 
coarctation of the aorta were found in addi- 
tion to the 42 cases referred to above. All 
3 had cardiac enlargement and marked 
pulmonary hypervascularity. The “egg- 
shaped” cardiac configuration with a nar- 
row base could be identified in only 1 of the 
3- 

There were 2 cases of tricuspid atresia 
with transposition of the great vessels. 
This represents 25 per cent of the 8 cases 
with tricuspid atresia in the study. Thé 
cardiothoracic ratio in both of these cases 
was above .62 and the pulmonary vascular- 
ity was increased. The cardiac configura- 
tion was very similar to cases with trans- 
position of the great vessels without tri- 
cuspid atresia (Fig. 2). 

Although hypoplasia of the left heart was 
third in incidence in this study, it was the 
second most common cause of cardiac en- 
largement and pulmonary hypervascular- 
ity (Table 1). It ranked first as a cause of 
heart failure and death from congenital 
heart disease in the first week of life. In- 
cluded under this diagnostic heading are 
cases with a rudimentary left ventricle 
associated with severe aortic stenosis or 
atresia and/or severe mitral stenosis or 
atresia and a defective atrial septum." 
Under these circumstances, the right ven- 
tricle pumps the blood not only of the 
pulmonary but also of the systemic circula- 
tion by reversal of flow through a patent 
ductus arteriosus. The small ascending 
aorta and the coronary arteries are per- 
fused in a retrograde fashion through the 
patent ductus arteriosus. 
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Fic. 2. Eleven day old male with tricuspid atresia 
and transposition of the great vessels. There is a 
defect in the interventricular septum and no 
pulmonary stenosis. CT R= 63. The cardiomedtas- 
tinal shadow is similar to those in Figure 1. 
'There 1s pulmonary hypervascularity. 


There were 22 cases, 17 with severe 
aortic stenosis or atresia, 3 with aortic and 
mitral atresia and 2 with mitral atresia 
alone. Thirteen of the 22 were males and 9 
were females. 

Frontal chest roentgenograms were ob- 
tained during the first week of life in 21 of 
the 22 cases (94 per cent). Sixteen of the 22 
(73 per cent) had pulmonary hypervascu- 
larity with 6 being within the norm al range. 
The cardiopulmonary patterns on the 
frontal chest roentgenograms could be 
divided into 3 groups according to heart 
size, configuration and pulmonary vascu- 
larity (Fig. 3, 7D). Group 1 consisted of 5 
cases (24 per cent) which with one excep- 
tion had normal or slightly enlarged hearts. 
'The appearance of the lungs in these cases 
suggested hypervascularity usually with 
pulmonary edema. It is possible that this 
group had a more restricting foramen ovale 
creating a greater degree of pulmonary 
venous obstruction than in the other 
groups. The 10 cases (45 per cent) in 
Group 11 had large hearts with enlarge- 
ment to the right as well as to the left of 
the spine. Seven cases (31 per cent) were 
placed in Group 1 which was character- 
ized by cardiac enlargement predominantly 
to the left of the spine. The thymus shadow 
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Fic. 3. Hypoplasia of the left heart. (4) Type 1. Four day old female with aortic atresia. CTR = .47. There is 
pulmonary hypervascularity and interstitial pulmonary edema in the right lung. (B) Type u. Six day old 
male with aortic atresia. CTR =.66. The heart is enlarged both to the right and to the left of the spine. 
There is pulmonary hypervascularity. (C) Type ur. One day old male with severe aortic stenosis. CTR 


=.66. The heart is enlarged to the left of the spine. Thymus obscures the cardiac base. The pulmonary 


vascularity is normal. (D) Type ri. Seven day old male with aortic atresia. CTR —.72. The heart is en- 
larged to the left of the spine. There is pulmonary hypervascularity. 


was particularly prominent in this group. 
Pulmonary hypervascularity was found in 
8o per cent of cases of Groups 11 and 11, 
the other 20 per cent having normal 
vascularity. Cases of severe aortic stenosis 
or atresia and/or mitral atresia occurred in 
Groups 1 and ir but Group mi cases had 
only severe aortic stenosis or atresia. 
There were 12 cases of total anomalous 
pulmonary venous connection all of which 
occurred in males. In 8, the anomalous 
veins drained below the diaphragm into the 
portal system resulting in pulmonary ve- 
nous obstruction (Fig. 4/7).? Three of the 8 


were studied during the first week of life. 
The average cardiothoracic ratio of the 8 
was .55 with none exceeding .58. The pul- 
monary pattern in 7 of the 8 cases (88 per 
cent) showed pulmonary edema, more pro- 
nounced in the right lung. One case with an 
identical chest roentgenogram appearance 
had anomalous pulmonary venous connec- 
tion above the diaphragm into the left 
innominate vein (Fig. 45). In this in- 
stance, the anomalous vein was compressed 
between the left pulmonary artery and left 
main bronchus. 


Of the other 3 cases with unobstructed 
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Fic. 4. (4) Nine day old male with total anomalous pulmonary venous connection into the portal vein. CTR 

=.§5. There is pulmonary edema present, more pronounced in the right lung. (B) Six day old male with 
total anomalous pulmonary venous connection above the diaphragm into an anomalous vein which was 
partially obstructed as it passed between the left pulmonary artery and left main bronchus. CTR =.56. 


here is pulmonary edema present, more pronounced in the right lung. 


total anomalous pulmonary venous connec- 
tion above the diaphragm, 2 drained into 
the coronary sinus and 1 into the right 
atrium. These 3 presented later during the 
first month than the other 9 cases. Their 
hearts were larger with an average cardio- 
thoracic ratio of .62. Although they had 
pulmonary hypervascularity, none had pul- 
monary edema typical of the 9 cases with 
obstructed pulmonary venous drainage. 

There were 11 cases with coarctation of 
the aorta in this study. Two were isolated, 
4 had patent ductus arteriosus, 3 had 
ventricular septal defects and 2 had both 
patent ductus arteriosus and ventricular 
septal defects. With a single exception, all 
of these cases had cardiothoracic ratios 
above .65. The pulmonarv vascularity was 
markedly increased in each member of this 
group (Fig. 5, 7 and B). 

Of 8 cases with intracardiac septal de- 
fects, only 1 had a cardiothoracic ratio less 
than .65. Two had isolated ventricular 
septal defects (Fig. £C), 4 had both ven- 
tricular septal defects and patent ductus 
arteriosus and 2 had common 'atrioven- 
tricular canals. All but 1 of the 8 had 
marked pulmonary hypervascularity. The 
exception was a case with common atrio- 
ventricular canal which had only slight to 


moderate pulmonary hypervascularity with 
marked cardiac enlargement resulting from 
severe atrioventricular valve insufficiency. 

Four cases of truncus arteriosus were 
studied. All had moderate to marked car- 
diac enlargement with an average cardio- 
thoracic ratio of .66. Three of the 4 had 
pulmonary hypervascularity. The enlarge- 
ment in 2 cases was predominantly to the 
left of the spine with the cardiac apex de- 
pressing the left hemidiaphragm and pro- 
ducing a large impression on the fundus of 
the stomach (Fig. 5D). 


PULMONARY HYPOVASCULARITY GROUP 


Pulmonary atresia or severe pulmonary 
stenosis with intact ventricular septum was 
the second most common cause of severe 
distress or death from congenital heart dis- 
ease in the newborn period and the most 
common cause of pulmonary hvpovascu- 
larity (Table 1). Of 24 cases, 16 had atresia 
of the pulmonary valve and 8 had extreme 
stenosis. Fourteen were males and 10 were 
females. 

Frontal chest roentgenograms were made 
on or before the fifth day of life in 16 of the 
24 cases (67 per cent) (Fig. 6, 4 and P). 
The cardiothoracic ratio was greater than 
.61 in 21 of the 24 cases (88 per cent) with 
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Fic. §. (4) Twenty day old female with coarctation of the aorta. CTR =.78. There is increased pulmonary 
vascularity. The aortic arch cannot be seen. (B) Ten day old female with coarctation of the aorta and ven- 
tricular septal defect. CTR =.75. There is D ary hypervascularity. Thymus obscures the base of the 


heart. (C) Thirty day old fem: jl: with ventricular septal defect. CTR —.69. There is marked pulmonary 
hypervascularity. The upper thoracic vertebrae are anomalous. (D) Eleven day old male with truncus 
arteriosus (Type 1). The heart is large and the apex depresses the left hemidiaphragm. There is increased 
pulmonary vascularity. The aortic arch is on the right (arrow). Note that in spite of the right arch, the 
trachea and esophagus, which are outlined with air and barium, are displaced to the right (arrows). Be- 
cause of this inconsistency, a right or left arch was designated in this study only when the arch itself was 


visible. 


the average being .67. The right atrium was 
large with considerable extension to the 
right of the spine in 15 of the 24 cases (63 
per cent). Although g of the smallest hearts 
in this group had diminutive right ven- 
tricles, § cases with considerable cardiac 
enlargement also had diminutive right ven- 
tricles (Fig. 6C). Twenty-two of the 24 (91 
per cent) had pulmonary hypovascularity 
with the other 2 being within the normal 
range. A left aortic arch was found in 1g 


cases. In the other 5, the aortic arch could 
not be seen on the fron'tal roentgenogram. 

Tetralogy of Fallot was the second most 
common cause of pulmonary h y povascular- 
ity in this study and the fourth in incidence 
of congenital heart disease causing death or 
severe distress in the newborn. Eight of the 
14 cases had severe pulmonary stenosis and 
6 had pulmonary atresia. There were 8 
males and 6 females. 

Seven of the 14 had frontal chest roent- 





genograms during the first week of lite, the 
remaining being distributed throughout the 
rest of the first month (Fig. 7, 4-C). The 


average cardiothoracic ratio was .57 with 
all but 1 being less than .62. The cardiac 
silhouette in 11 of the 14 (79 per cent) was 
oriented in the horizontal plane with slight 
to moderate elevation of the cardiac apex. 
The right atrial margin was rounded with a 
small radius of curvature in 8 of the 14 
(57 per cent). In 10 of the 14 (71 per cent), 
the main pulmonary artery sector was flat. 
The pulmonary vascularity was diminished 
In Io, normal in 2 and increased in 2 cases. 
The latter 2 had larger hearts than the rest 
of the group. One had extensive bronchial 
collateral circulation and the other a large 
patent ductus arteriosus. 

Tricuspid atresia without transposition 
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Fic. 6. (4) Two day old female with pulmo- 
nary atresia and large right ventricle. 
CTR=.69. There is diminished pulmo- 
nary vascularity. The aortic arch can be 
seen on the left (arrow). (B) Twenty-two 
day old male with pulmonary atresia and 
diminutive right ventricle. CTR=.61. 
There 1s diminished pulmonary vascular- 
ity. The aortic arch is on the left. There is 
less extension of the right atrium to the 
right of the spine than in most cases with 
pulmonary stenosis or atresia making 
differentiation more difficult from other 
lesions with diminished pulmonary vas- 
cularity. (C) Five day old male with pul- 
monary atresia and small right ventricle. 
CTR=.75. There is diminished pulmo- 
nary vascularity. 


of the great vessels was less than one-half as 
frequent as tetralogy of Fallot and one- 
fourth as frequent as pulmonary atresia or 
severe pulmonary stenosis as a cause of pul- 
monary hypovascularity in this group of 
severely ill newborns (Fig. 8, Æ and B). 
Five of the 6 cases were males and 1 a fe- 
male. The average cardiothoracic ratio was 
.56. The right heart border was straight in 3 
of the 6 cases and slightly convex to the 
right in the other 3." The pulmonary 
vascularity was diminished in 4 and nor- 
mal in 2 cases. The aortic arch was visible 
on the left in all cases and was easily 
identified. 

Four cases had complete transposition of 
the great vessels associated with ventricular 
septal defect and severe stenosis or atresia 
of the pulmonary valve. Three had cardio- 
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Fic. 7. (4) Nineteen day old female with 
tetralogy of Fallot CTR=.56. The 
pulmonary vascularity is normal and the 
aortic arch is visible on the left. The 
cardiac apex is upturned. This chest 
roentgenogram is not diagnostic of con- 
genital heart disease. (B) One day old 
female with tetralogy of Fallot. CTR 
=.54. The cardiac apex is elevated and 
the pulmonary artery sector is flat. The 
pulmonary vasculature is diminished. 
(C) Five day old female with tetralogy of 
‘allot. CTR=.61. The heart is oriented 
horizontally with elevation of the apex. 
The right superior mediastinum is full 
from displacement of the superior vena 


cava by the large aorta. The aortic arch is visible on the left (arrow). The pulmonary vasculature is 
increased. This patient had a large patent ductus arteriosus. 


thoracic ratios less than .60 and all had 
diminished pulmonary vascularity. 

Several observations were recorded con- 
cerning the pulmonary parenchyma, pleura 
and thoracic cage (Table 1). These will be 
referred to in the discussion. 


DISCUSSION 


The results of this and other studies indi- 
cate the infrequency with which some of 
the most common congenital cardiac mal- 
formations cause severe distress or death in 
the newborn period.* 75 Isolated coarcta- 
tion of the aorta and 1solated ventricular 
septal defect were each found twice in the 
entire series. There were no cases of isolated 
atrial septal defect or isolated patent duc- 
tus arteriosus. 

The low incidence of isolated ventricular 
septal defect and isolated patent ductus 
arteriosus is explained by the timing of 
changes in pulmonary vascular resistance 


after birth.’ Typically in the newborn in- 
fant, pulmonary vascular resistance 1s high 
but falls rapidly during the early weeks of 
life. Large left to right shunts leading to 
severe distress or death from congestive 
heart failure may develop after pulmonary 
vascular resistance has fallen to relatively 
low levels, usually between the ages of 6 to 
12 weeks. 

Complete transposition of the great ves- 
sels without pulmonary stenosis was found 
to be the most common cause of death or 
severe distress from congenital heart dis- 
ease in the newborn period. Males were 
affected four times as frequently as females. 
The cardiac configuration was classical in 
almost 75 per cent of cases. The aortic arch 
was seen in only 6 cases (14 per cent) and 
was on the left in each instance. None of the 
42 cases were ultimatelv found to have a 
right aortic arch although Hastreiter e 27? 
observed a 6.7 per cent incidence in their 
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lic. 8. (4) Twenty-three day old female with tricuspid atresia. CTR =.55. The right heart border is straight 
and the main pulmonary artery sector is filled in. The pulmonary vascularity is normal. The aortic arch is 
visible on the left. (B) Five day old male with tricuspid atresia. CTR = .62. There is slight convexity of the 
right heart border to the right. The main pulmonary artery sector is filled in. The pulmonary vascularity is 
diminished and the aorta is visible on the left. This case 1s similar to those with pulmonary atresia or severe 
pulmonary stenosis. In this instance, however, there is less extension of the right atrium to the right of the 
spine. 


series. A right aortic arch is said to be more 
frequent in cases having complete trans- 
position of the great vessels with ventricu- 
lar septal defect and pulmonary stenosis.” 

Hypoplasia of the lett heart was second 
only to complete transposition of the great 
vessels as a cause of cardiac enlargement 
and pulmonary hypervascularity in this 
group of newborns. It was the most com- 
mon cause of death from congenital heart 
disease in the first week of life during which 
time 95 per cent of cases presented. Of the 3 
groups into which hypoplasia of the left 
heart were divided, only Group 11 bore 
similarity to cases of complete transposition 
of the great vessels. Even in this group, the 
cardiac base was seldom as narrow as in 
complete transposition and the radii of cur- 
vature of the right and left heart borders 
were more nearly equal. The aortic arch 
could not be seen in any case with hypo- 
plasia of the left heart. 

Frontal chest roentgenographic findings 
of a normal or slightly enlarged heart with 
pulmonary edema, predominantly inter- 
stitial, were found in 7 of the 8 cases of 
total anomalous venous connection below 
the diaphragm into the portal svstem. In 
these cases there was obstruction to pul- 
monary venous drainage due to the resis- 


tance produced bv the added length of the 
anomalous vein as well as that of the hepat- 
ic portal system. In addition, in some cases 
there was localized constriction of the 
anomalous vein. A similar frontal chest 
roentgenographic pattern was found in 1 
case of total anomalous pulmonary venous 
connection above the diaphragm where 
there was localized obstruction of the drain- 
ing vein as well as in Group 1 cases of 
hypoplasia of the left heart. In the latter 
situation, 1t was considered likely that a 
small foramen ovale restricted pulmonary 
venous flow from the left atrium to the 
right. The pulmonary edema pattern in this 
group was less pronounced than in cases 
with total anomalous venous connection 
below the diaphragm. All of our cases of 
anomalous pulmonary venous connection 
occurred in males. 

Because we were unable to detect any 
reliable distinguishing features from the 
chest roentgenograms 1n the 19 cases with 
aortic coarctation, aortic coarctation with 
patent ductus arteriosus and/or ventricular 
septal defect, isolated ventricular septal 
defect, ventricular septal defect and patent 
ductus arteriosus, or atrioventricularis 
communis, we grouped them together. 
Four of the 8 cases with defects in cardiac 
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septation without coarctation of the aorta 
weighed less than 5 lb., 8 oz. at birth and 6 
of the 8 weighed less than 6 lb. In contrast, 
only 1 of 22 cases with hypoplasia of the left 
heart and 1 of 42 cases with complete trans- 
position of the great vessels weighed less 
than 5 lb., 8 oz. at birth. The male pre- 
dominance in complete transposition of the 
great vessels and hypoplasia of the left 
heart was not found in the coarctation- 
shunt cases. This latter group had the 
largest hearts and greatest degree of pul- 
monary hypervascularity in the study. 

Truncus arteriosus may be difficult to 
differentiate from the coarctation-shunt 
cases. The plunging cardiac apex from left 
ventricular enlargement, rather high posi- 
tion of the right pulmonary artery and the 
increased incidence of right aortic arch (36 
per cent)? in truncus arteriosus are helpful 
differential features. 

Cases with total anomalous pulmonary 
venous connection above the diaphragm 
(without venous obstruction) are also diff- 
cult to differentiate from the coarctation- 
shunt group. Characteristically they may 
demonstrate more cardiac enlargement to 
the right of the spine than in the latter 
group because of marked right atrial and 
right ventricular enlargement. A right aor- 
tic arch is very rare in cases with total 
anomalous pulmonary venous connection.* 

Pulmonary atresia or severe pulmonary 
stenosis with intact ventricular septum was 
second only to complete transposition of 
the great vessels as a cause of death or 
severe distress in the newborn period. It 
was the leading cause of pulmonary hypo- 
vascularity with an incidence almost twice 
that of tetralogy of Fallot and four times 
that of tricuspid atresia. The heart was 
larger in cases with pulmonary atresia than 
in the latter 2 groups. All of those cases in 
which the aortic arch could be identified 
had a left arch. A right aortic arch is very 
rare in this condition and should be con- 
sidered as evidence against the diagnosis. 

Heart size in tetralogy of Fallot was 
found to be smaller than in the pulmonary 
atresia-severe pulmonary stenosis group. 
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In the majority of cases the heart was ori- 
ented in a horizontal plane with slight to 
moderate elevation of the cardiac apex and 
flattening of the main pulmonary artery 
sector. In many cases the appearance of the 
chest was indistinguishable from that of a 
normal newborn. The aortic arch is identifi- 
able in the majority of cases with tetralogy 
of Fallot. Although we found no cases with 
right aortic arch in this group, the incidence 
in tetralogy of Fallot is considered to be in 
the range of 25 per cent. 

Tricuspid atresia without transposition 
of the great vessels was less than one-half as 
frequent as tetralogy of Fallot. Flattening 
of the right heart border and fullness rather 
than concavity in the region of the main 
pulmonary artery helped to differentiate 
these cases from tetralogy of Fallot.? No 
case of tricuspid atresia showed marked 
right atrial enlargement to the right of the 
spine as was frequently observed in the pul- 
monary atresia-severe pulmonary stenosis 
group. A left aortic arch was identifiable in 
each of the 6 cases of tricuspid atresia. The 
incldence of right aortic arch in tricuspid 
atresia is usually considered to be about 
IO per cent. 

The 4 cases with complete transposition 
of the great vessels, ventricular septal de- 
fect and severe pulmonary stenosis or 
atresia had a frontal chest roentgeno- 
graphic pattern characterized by dimin- 
ished pulmonary vascularity and normal 
sized or slightly enlarged hearts. These 
cases were similar to those with tetralogy of 
Fallot. It may be significant that the aortic 
arch could be identified in only 1 of these 4 
cases as opposed to the majority of cases 
with tetralogy of Fallot. 

Lung disease in the newborn may on oc- 
casion produce a chest roentgenographic 
pattern similar or identical to cases of con- 
genital heart disease, particularly those in 
the pulmonary hypervascularity group. 
lhis study was not concerned with this 
differential diagnosis; however, the pres- 
ence or absence of pleural fluid, lobar ate- 
lectasis and pulmonary infiltration was re- 
corded. No case was found with pleural 
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fluid detectable on the supine chest roent- 
genogram. Lobar atelectasis and pulmo- 
nary infiltration were surprisingly infre- 
quent when compared to the incidence of 
these lesions in older infants and children 
with congenital heart disease. 

Several instances of rib and vertebral 
anomalies were noted. These included bifid 
ribs, hypoplastic ribs, eleven pairs or thir- 
teen pairs of ribs and hemivertebrae. It is 
doubtful that recognition of these anoma- 
les will be helpful in the diagnosis of a 
specific malformation although their asso- 
ciation with certain lesions deserves em- 


phasis (Table 1). 


SUMMARY 


The chest roentgenograms of 152 new- 
borns who were in severe distress or died 
from congenital heart disease were re- 
viewed. A correctly positioned, well ex- 
posed chest film in the frontal projection 
was of great help in establishing a specific 
cardiac diagnosis. Certain basic observa- 
tions from the frontal roentgenogram were 
tabulated among which were: heart size 
(cardiothoracic ratio), heart configuration, 
pulmonary vascularity, and thymus gland 
size. 

The incidence of the various cardiac 
anomalies is different during this period 
than at any other time. Complete trans- 
position of the great vessels, left heart 
hypoplasia, total anomalous pulmonary 
venous connection, pulmonary  atresia- 
severe pulmonary stenosis, and tetralogy of 
Fallot accounted for 75 per cent of the 
cases in this series. Awareness of this inci- 
dence along with other readily available 
data such as sex, birth weight and age at 
the time of presentation are useful adjuncts 
in reaching the correct conclusion from the 
conventional frontal chest roentgenogram. 
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THE ROENTGENOGRAPHIC APPEARANCE 
OF THE CHEST IN CHILDREN WITH 
FUNCTIONAL MURMURS* 


By JOHN P. TAMPAS, M.D., and PAUL R. LURIE, M.D.+ 


BURLINGTON, VERMONT AND INDIANAPOLIS, INDIANA 


UNCTIONAL or innocent murmurs are 

by far the most common murmurs heard 
in pediatric practice. They are generally 
soft, short systolic murmurs and are usually 
best heard along the upper left sternal 
border. The murmur probably is a result 
of turbulence in the pulmonary artery 
produced by the crescentic cross-sectional 
area of the right ventricular outflow tract.® 
The crescentic shape is a result of bulging 
of the membranous portion of the ventric- 
ular septum into the lumen and bundles of 
myocardium which encircle the outflow 
tract. This murmur may be brought on or 
accentuated by tachycardia related to 
exercise, anemia, or fever. Functional 
murmurs are also associated with thoracic 
variations, such as scoliosis, kyphoscoliosis 
and pectus excavatum, which further 
narrow the outflow tract and kink the great 
vessels resulting in increased turbulence. 

With improved therapy now available 
for both congenital and acquired cardiac 
lesions, it is necessary to differentiate the 
innocent murmur from the significant one. 
Further, once a functional murmur is 
diagnosed, it is important to stress the 
benign nature of the murmur and encourage 
normal activity. 

Patients with functional murmurs are 
frequently referred to the roentgenologists 
for studies of the chest and heart. The 
roentgen evaluation of the chest in these 
patients will often determine if additional 
cardiac studies are necessary. If specific 
roentgen signs were commonly present in 
patients with functional murmur, recogni- 
tion of these findings would lead to an early 
and correct diagnosis, and additional studies 


could be avoided and the patient’s family 
spared further expense and anxiety. 

The purpose of this study was to deter- 
mine the incidence of cardiac and thoracic 
variations from the normal in a group of 
pediatric patients with functional mur- 
murs. In order to determine this, the 
roentgenographic appearance of the thorax 
and its relationship to the heart was 
analyzed in one group of patients who had 
been determined to have functional mur- 
murs and these then were compared with 
similar data obtained from a group of 
normal patients. 


METHOD AND MATERIAL 


The patients with functional murmurs 
were obtained from the files of the Indiana 
University Medical Center. All these pa- 
tients had been referred to the Pediatric 
Cardiology Clinic for evaluation of a 
murmur. All had been examined by a 
pediatric cardiologist. In addition, cardiac 
fluoroscopy and roentgenographic studies 
of the heart as well as electrocardiographic 
studies were obtained. A few had cardiac 
catheterization and cineangiocardiographic 
studies, but more often the diagnosis of a 
functional murmur had been established 
on the basis of other information that was 
more easily obtained. 

These patients’ roentgenograms were 
compared with a series of normal roent- 
genograms obtained from the files of the 
Mary Fletcher and DeGoesbriand Memo- 
rial Units of the Medical Center Hospital 
of Vermont. Infants and children ex- 
amined for noncardiac reasons during a 6 
month period from January 1, 1966 to 
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Fic. 1. (4) Lateral roentgenogram of a normal chest. The anteroposterior diameter of the thorax (APDT) is 
measured as the distance from the posterior surface of the sternum to the anterior vertebral margin at the 
level of the eighth dorsal vertebra. (B) Posteroanterior roentgenogram of a normal chest. The transverse 
diameter of the thorax (TDT) is measured as the distance between the inner rib margin at the level of the 
right diaphragm. The transverse diameter of the heart (TDH) is measured as the sum of the greatest 
perpendicular diameter of the heart extending from the midline to the right and left cardiac borders. 


July 1, 1966 were evaluated. Indications 
for these studies included fever of unknown 
origin, pre-adoption, preschool examina- 
tions, metastatic surveys, etc. 

Both the control and experimental group 
had posteroanterior and lateral roentgeno- 
grams obtained in the upright position at 
6 feet. Newborn infants and small children 
unable to cooperate were examined in a 
"Pigg-O-Stat" restrainer in the upright 
position. The age of the patients varied 
from the newborn to the age of 16 years. 
The groups were broken down into 5 age 
categories to avoid growth variation. The 
ages selected were o-1, 1-2, 2-5, 6-11, and 
12-16 years. In addition, each age group 
was separated into female and male 
categories to avoid sexual variations in 
development. 

Three dimensions, easily obtained in 
these 2 views, were studied and the follow- 
ing data obtained from the roentgeno- 


grams. The ratio of the anteroposterior 
diameter of the thorax to the transverse 
diameter of the thorax was determined 
(APDT/TDT). The APDT (Fig. 127) was 
taken as the distance from the posterior 
surface of the sternum to the anterior 
vertebral margin at the level of the eighth 
dorsal vertebra. The TDT (Fig. 15) was 
taken as the distance between the inner rib 
margin at the level of the right diaphragm. 
In addition, the ratio of the transverse 
diameter of the heart to the transverse 
diameter of the thorax was determined 
(TDH/TDT). The TDH (Fig. 18) was 
taken as the sum of the greatest perpen- 
dicular diameters of the heart extending 
from the midline to the right and left 
cardiac borders. 


RESULTS 


A total of 249 patients with functional 
murmurs was studied, including 150 males 


CK 
QO 
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TOTAL NUMBER OF PATIENTS STUDIED 





Ave à , l'unctional 
i Sex Normal oM : 
(yr.) Murmurs 
On 1 M 41 13 
F 2 4 
pe a2 M 39 b 
fe 22 G 
25 M 78 §3 
j 7] a 
6-11 M 68 49 
j s6 36 
12-16 M 2t) 30 
B 40 13 
Total 401 249 


and gg females. The control group con- 
sisted of 461 cui including 252 males 
and 209 females (Table r). 

Evaluation of the APDT/TDT revealed 
a definite tendency for the mean ratios to 
be smaller in the group with functional 
murmurs than in the control group (Table 
11). This was true in all categories except in 
1 year old males ang 12- 2:5 year ris females 


Tage H 
APDT,TDT 


MEAN RATIOS 





| E , Functional 
Age Sex Normal  ., 
Nlurmurs 
O-11 mo. M 6b .45 
F 56 49 
i yi M -49 49 
| 50 47 
2G cw M „48 44 
I 46 43 
6-11 vr M 45 43 
F 45 43 
12916 vi. M .42 40 
F „42 242 
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and experimental groups were identical. In 
the remaining 8 categories, the mean ratios 
were consistently lower in the patients 
with functional murmurs. For example, the 
greatest difference observed was in o~11 
month old males in whom the mean ratio 
of the APDT/TDT was .s6 in the normal 
and only .45 in the group with functional 
murmurs. Differences in the mean ratios of 
the APDT,TDT varied from a high of 
AI to a low of .o2. The difference of the 
mean ratios between the normal and ex- 
perimental group was most impressive in 
infants up to 1 year of age where differences 
of .11 and .07 were noted in the male and 
female group, respectively. The difference 
became less prominent with i increasing age. 

The tenth percentile (P 10) of the ratios 
of the APDT/TDT was then determined 
in each group of the normals. In the control 
group this represents a ratio below which 
Io per cent of the normal population ratios 
were expected to fall. This figure was then 
tested against the experimental group with 
murmurs rA xe np. It was discovered 
that 66, or 27 per cent, of the patients with 
functional murmurs fell below the P 1o 


Tage IH 
APDT/TDT 
CHILDREN WITH FUNCTIONAL MURMURS AND RATIOS 


BELOW THE NORMAL TENTH PERCENTILE 


finbeeepuaneiu peus rubros eese ba Tugiu E fug E OAE AT gone does e ETEESI EEEE E e Is S TOO RR EB OEE bes tebe TEI ea Nae Stake ae duce eer meee eens i 
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Normal Number , n 
Age Sex 7°. “pa. PerCent 
= P io Below 

O-11 mo. M .46 8 61 
V .46 26 

i vr M 44 i 2 
: 45 4 44 

Bero M 40 1i 21 
V 39 12 33 
6-13 vr M 40 1I 23 
2 -40 9 25 
F226 vr M 40 5 24 
Uo as y 


Total 66 27 
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figure. The most striking example occurred 
in the newborn to 1 year old males where 
8, or 61 per cent, fell below the normal P to. 
The smallest per cent was in the 12-16 year 
old female group where 2 of 13, or 15 per 
cent, were noted to be below the P 10 of 
the normal group. When further analyzed 
on the basis of patients above or under the 
age of 2 vears, the incidence of patients 
with murmurs having ratios below P to 
was 45 per cent in patients under 2 years of 
age and 24 per cent in patients over 2 
years of age. 

The mean ratios of the TDH/TDT in 
normal children revealed findings that 
were comparable to previous data described 
by Bawkin and Bawkin! in the o~1 year 
old group and Maresh and Washburn? in 
the 1-6 year old group. When the mean 
ratios of the TDH/TDT in the group with 
murmurs were compared with the normal 
group, a slight tendency of the heart to be 
widened was observed in the rou with 
functional murmurs (Table iv). This was 
true in 7 of the ro categories. On the other 
hand, the mean ratios were identical in the 
2-5 year old male and female groups and 
the normal female infants were noted to 
have a mean ratio slightly greater than the 
experimental group. The differences in the 
mean ratios of the remaining 7 groups were 
quite small and ranged from .o3 to .or. 
This was uniformly spread throughout both 
sexes and all ages. 


‘Taste IV 
TDH/TDT 


MEAN RATIOS 





6-11 vr. M 44 "t 
a -43 45 
12-16 yr. M 41 
p „40 43 


Children with Functional Murmurs 81 


Taste V 
TDH/TDT 
CHILDREN WITH FUNCTIONAL MURMURS AND RATIOS 
ABOVE NORMAL NINETIETH PERCENTILE 


pn——— '"''o'———— ——— —À HERD 


Age Sex pP Number Per Cent 
o-11 mo. M $9 2 14 
2 ($9 1 2g 
I-2 yr M $4 1 20 
F 203 i 1I 
2-5 yr M 5I 7 13 
F $2 4 1i 
6-11 yr. M . 49 5 12 
D -48 6 16 
12-16 yr. M 44 6 20 
F 44 2 15 
Total 35 15 
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The ninetieth percentile (P go) of the 
ratios of the TDH/TDT was calculated in 
each of the normal age groups. In the con- 
trol group this represents a figure above 
which 10 per cent of the normal population 
ratios were expected to fall. This figure was 
then tested against the experimental group 
(Table v). It was discovered that 36, or 
15 per cent, of the experimental group fell 
above the goth percentile. 


DISCUSSION 

It has long been recognized that varia- 
tions in thoracic configuration can result 
in changes in cardiac size and contour. 
Kyphoscoliosis of the dorsal spine, for 
example, may result in pronounced varia- 
tions in heart size and contour. In fact, 
distortion may be of such a significant 
degree that the syndrome of kvphoscoliotic 
heart disease has long been identified as a 
distinct entity. Pectus excavatum 1s an- 
other example of a thoracic variation where 
the heart is distorted and displaced by 
posterior angulation of the sternum. This 
results in the heart being displaced to the 
left with resultant factitious widening of 
the transverse diameter of the heart." 

Another more recently described tho- 
racic variation that may produce distortion 
and apparent enlargement of the heart is 
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the "straight back" syndrome,?3:%7.910 [n 
patients with straightening of the usual 
physiologic dorsal kyphosis, the heart 
tends to be flattened and displaced to the 
left. This produces a pancake configura- 
tion, prominence of pulmonary artery 
segment, and encroachment on the retro- 
sternal space. The straight back svndrome 
Is not as readily recognized clinicallv as are 
the kyphoscoliotic or pectus excavatum 
deformities, since the straight back de- 
formity is a more subtle thoracic variation. 

Thoracic variations frequently are asso- 
ciated with functional murmurs. These 
result from compression of the heart and 
great vessels between the spine posteriorly 
and sternum anteriorly. The right ventric- 
ular outflow tract is more greatly affected 
because it is anterior and near the sternum. 
Distortion of the outflow tract and kinking 
of the great vessels leads to turbulent flow 
and produces murmurs that are best heard 
in the pulmonic area. Patients with kypho- 
scoliosis and pectus excavatum who pre- 
sent with murmurs are readily recognized 
clinically because of the obvious thoracic 
deformity. These patients are correctly 
diagnosed and generally are spared further 
cardiac studies. The straight back syn- 
drome, on the other hand, being a more 
subtle entity, is not as readily identified 
clinically and thus these patients fre- 
quently are subjected to extensive, costly, 
and sometime hazardous cardiac evalua- 
tion. Ín addition, many are unfortunately 
labelled with a cardiac diagnosis and 
develop cardiac neurosis although the lesion 
Is quite benign. 

The results of this study suggest that 
many patients referred to clinics with 
functional murmurs have thoracic dimen- 
sions that distinctly vary from those of the 
general population. About 1 out of 4 
patients referred to the Pediatric Cardiac 
Clinic at the Indiana University Medical 
Center had narrowing of the antero- 
posterior diameter of the thorax of a 
sufficient degree to fall below the P 10 of a 
comparable normal group. It appears that 
the straight back syndrome may be a com 
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mon cause of functional murmurs. Twigg 
ef al? in a study of 24 adults with the 
straight back syndrome, observed a mean 
ratio of the APDT/TDT of about .36 in 
males and .37 1n females. These figures are 
comparable to findings in this study in the 
groups from the age of 2 to 16 years. From 
the newborn period to the age of 2 vears, 
the normal mean ratios of the APDT/TDT 
are considerably higher and thus the P 10 
falls at a higher level. Nevertheless, a 
strikingly high percentage of infants with 
functional murmurs fall below this P 1o 
value for the normal group and these may 
be considered as a form of thestraight back 
syndrome. The unusual high incidence in 
the group up to 2 years suggests that the 
straight back syndrome is more common in 
the very young and that it becomes de- 
creasingly significant in the older cate- 
gories. It is possible that many infants with 
the straight back deformity undergo cor- 
rection in later years. This may occur as a 
result of converting from the infantile 
recumbent status to the erect posture in 
the second year of life. This may also 
explain why the incidence of patients below 
P 10 is 53 per cent and 36 per cent in the 
age categories of o-1 and 1-2 years, re- 
spectively, as compared to an incidence of 
26, 24 and 21 per cent in the age groups 
of 2-5, 6-11 and 12-16 years, respectively 
(Table vi). Under 2 years of age, 14 of 31, 
or 45 per cent, of the group with murmurs 
fell below the P 10 of the control group. 
In patients over 2 years of age, £2 of 218, or 
24 per cent, of patients with functional 





Tagg VI 
APDT/TDT 
CHILDREN WITH FUNCTIONAL MURMURS AND RATIOS 
BELOW THE NORMAL TENTH PERCENTILE 


Age Pio Number Per Cent 
O-I1 mo. 44 9 53 
1-2 yr. -44 5 36 
20 YE -40 23 26 
6-11 yr. .40 20 24 

12-16 yr. .40 9 2i 
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TaB.Le VII 
APDT/TDT 
CHILDREN WITH FUNCTIONAL MURMURS AND RATIOS 


BELOW THE NORMAL TENTH PERCENTILE 








P 10 Per Cent 





Age Number 
0-2 yr. 44 14 45 
2-16 yr. 40 52 24 


murmurs fell below the P 10 of the control 
group (Table vit). In evaluating patients 
with murmurs, it is suggested that if the 
ratio of the APDT/TDT falls below .44 up 
to the age of 2 years (Fig. 2, Z and B) or 
below .40 above the age of 2 years (Fig. 
3, 44 and B) the likelihood of a functional 
murmur should be strongly considered. 

It is important to recognize this syn- 
drome, as there is frequently an associated 
tendency of these patients to have an 
abnormal cardiac contour and slight cardi- 
ac enlargement. Several of the patients with 
narrowing of the ratio of the APDT/TDT 
showed changes frequently observed in 
patients with the straight back syndrome. 
These include slight cardiomegaly, pan- 
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cake configuration and prominence of the 
main pulmonary artery (Fig. 2.7; and 3.7). 
Encroachment of the retrosternal space 1s 
present in the lateral view (Fig. 25; and 
3B). These features may lead to an incor- 
rect diagnosis of cardiac disease 1n patients 
who have no organic problem. Unfortu- 
natelv, the straight back syndrome is not 
as readily recognized clinically as other 
thoracic variations such as pectus exca- 
vatum and thus the roentgenographic 
findings may be incorrectly considered as 
significant if one fails to recognize the nar- 
row anteroposterior diameter of the thorax 
(Fig. 22; and 35). 

[n many patients with the straight back 
syndrome the heart may also appear nor- 
mal. This emphasizes the fact that the dis- 
tortion or widening of the heart cannot be 
related to the degree of narrowing. Despite 
the normal appearance of the heart, one 
may still diagnose the straight back syn- 
drome on the basis of the narrowed thorax 
(Fig. 4, 44 and B). 

Fortunately, the study reveals that most 
patients with functional murmurs have 
normal heart and thoracic measurements 





Fic. 2. (4) Posteroanterior roentgenogram of the chest in an 18 month old male with a functional murmur 
and a ratio of the APDT/TDT measuring .39. The heart is slightly enlarged. (B) Lateral roentgenogram of 
the chest in the same patient revealing moderate encroachment of the retrosternal space. The spine is 
quite straight and the anteroposterior diameter of the thorax is moderately narrowed. 
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liG. 3. (4) Posteroanterior roentgenogram of the chest in a Is year old female with a functional murmur 
and a ratio of the APDT/TDT measuring .33. The heart is slightly enlarged, has a pancake configuration 
and the main pulmonary artery is increased in prominence. (B) Lateral roentgenogram of the same patient 
showing obliteration of the retrosternal space by the anterior heart border. The spine is straight and the 
anteroposterior diameter of the thorax is markedly narrowed. 


and ratios. Thus, in the majority of cases, 
the roentgenographic findings are not 
alarming and additional studies may seem 
unnecessary. However, this study suggests 
that the straight back syndrome is a com- 
mon cause of functional murmurs. It is 
often overlooked clinically but can and 
should be recognized with ease roentgeno- 
graphically. Early and correct identifica- 
tion of these patients in chest roentgeno- 
grams can lead to a prompt diagnosis, 
avoid costly studies, and provide reas- 
surance that no serious abnormality is 
present. 


SUMMARY AND CONCLUSIONS 
I. The incidence of cardiac and thoracic 
variations from the normal in children 
with functional murmurs was determined 
on the basis of an analysis of posteroanterior 
and lateral roentgenograms of the chest in 


461 normal patients and 249 patients with 
functional murmurs. 

2. The mean ratio of the anteroposterior 
diameter of the thorax to the transverse 
diameter of the thorax tends to be smaller 
in the group with murmurs. More im- 
pressively, it was observed that 27 per cent 
of the population with murmurs had ratios 
of the APDT/TDT that fell below the tenth 
percentile (P 10) of the normal population. 
This was more impressive in the group 
below the age of 2 years, where the inci- 
dence was 45 per cent as compared to an 
incidence of 24 per cent in patients over 2 
years of age. 

3. The ratio of the transverse diameter 
of the heart to the transverse diameter of 
the thorax (TDH/TDT) tended to be 
slightly higher in the group with functional 
murmurs. Fifteen per cent of the group 
with functional murmurs had ratios of the 
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liG. 4. (4) Posteroanterior roentgenogram of the chest of a 4 year old male with a functional murmur and a 
ratio of the APDT/TDT of .30. Despite the low ratio the heart is normal in size and shape. This indicates 
that distortion or widening of the heart cannot be related to the degree of narrowing of the APDT. (B) 
Lateral roentgenogram of the same patient showing not only straightening but reversal of the usual dorsal 
curve and marked narrowing of the anteroposterior diameter of the thorax. 


TDH/TDT that fell above the ninety 
percentile (P 90) of the normal population. 

4. This study reveals that patients with 
functional murmurs commonly have thor- 
acic dimensions that fall within the cate- 
gory of the straight back syndrome. Since 
some of these are associated with an ab- 
normal appearance of the heart, identifica- 
tion of their benign nature is important. 
[t is recommended that when examining 
chest roentgenograms in patients with 
murmurs, if the ratios of the APDT/TDT 
measures below .44 up to the age of 2 years 
and below .40 above the age of 2 vears, the 
possibility of a functional cause should be 
considered. 

5. The straight back syndrome is a 
subtle clinical problem which may and 
should be easily recognizable roentgeno- 
graphically. Early and correct identifica- 
tion of this in patients with murmurs can 
lead to a prompt diagnosis, avoid costly 
studies and provide reassurance to the 
patient and the patient’s family. 


John P. Tampas; M.D. 

Mary Fletcher Unit 

Medical Center Hospital of Vermont 
Burlington, Vermont 05401 
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LEFT TO RIGHT SHUNT THROUGH 
A LEFT ATRIAL 
LEFT SUPERIOR VENA CAVA* 


By EUGENE BLANK, M.D., and J. R. ZUBERBUHLER, M.D. 


PITTSBURGH, PENNSYLVANIA 


NASTOMOSIS of the left superior 
vena cava (LSVC) with the left atrium 
is an infrequently described congenital 
malformation. It is usually associated with 
other cardiac abnormalities in cyanotic pa- 
tients. This report describes a 13 year old 
boy in whom the LSVC communicated with 
the left atrium and served as a channel for 
the flow of oxygenated blood from the left 
atrium into the right atrium. He was not 
cyanotic and he had no other congenital 
defects. 


REPORT OF A CASE 


The patient had had a heart murmur since 
infancy. He grew normally. He was never 
cyanotic and he had never had abnormal dysp- 
nea, chest pain, or rheumatic fever. 

His weight of 96 pounds and his height of 61 
inches were normal for his age. Abnormal 
physical signs included a Grade 2 short systolic 
murmur high at the left sternal border, and an 
early systolic click at the cardiac apex. 


The electrocardiographic changes suggested 
mild right ventricular hypertrophy with left 
atrial enlargement. The frontal plane QRS axis 
was 90°, and an rSR' pattern was present in 
lead Vr. P waves were notched in lead 1 (Fig. 1). 

A roentgenographic examination of the chest 
showed an extra vertical strip of water density 
superiorly on the left side of the mediastinum. 
The cardiac shadow was small and the vas- 
cularity of the lungs was normal (Fig. 2, 4, B 
and C). 

Cardiac catheterization via the right arm dis- 
closed an oxygen step-up in the right superior 
vena cava (Fig. 3). The atrial septum could 
not be traversed. A small left to right shunt was 
seen with a right pulmonary artery injection of 
cardiogreen. A larger left to right shunt was 
found with a left pulmonary artery injection. 
An intermediate curve resulted from injection 
cineangiocardiography, venous blood appeared 
to flow from the left lung into a channel which 
originated near the left hilum and coursed 
rostrad to anastomose with the left innominate 


AVF 


AVR 


AVL 





Var Vi V3 


Fic. 1. Electrocardiogram. There is an incomplete bundle branch block pattern with suggestion of left atrial 
enlargement and right ventricular hypertrophy. 


* From the Departments of Radiology and Pediatrics, the University of Pittsburgh, Pittsburgh, Pennsylvania. - 
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l'16. 2. Preoperative (4) frontal and (B) lateral roentgenograms of the chest show the only abnormality to be 
a vertical strip of water density on the left side of the mediastinum. This image, which was later found to be 
the LSVC, Is better seen in close-up view (C). The arrow is directed to it. 


vein (Fig. 5, Zand B). This vessel anastomosed 
with the right superior vena cava. With right 
pulmonary artery injection, the contrast ma- 
terlal returned to the left atrium concurrent 
with slight filling of the abnormal channel. 
The oxygen data, indicator dilution curves, 
and cineangiocardiograms suggested that blood 


from most of the left lung and from part of the 
right lung flowed into an LSVC which commu- 
nicated with the right atrium. An LSVC coursed 
superiorly from the left atrium at its junction 
with the left pulmonary veins and passed in 
front of the left pulmonary artery and left 
bronchus. [t anastomosed with the left in- 
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Fic. 2. (D) After operation the heart and lungs 
are normal and the LSVC is no longer visible (£). 
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02 PRESSURE 
IN MM Hg 


SATURATION 
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RA 
RV 
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Vic. 3. Percentage of oxygen saturation of blood 
from the right innominate vein, the right superior 
vena cava (RSVC), the right atrium (RA), the 
right ventricle (RV), and the pulmonary artery 


(PA). The pressures are normal. 


nominate vein. À probe-patent foramen ovale 
was present. The LSVC was ligated. The pa- 
tient has done well. A roentgenographic ex- 
amination 3 months after surgical correction 
showed no abnormality (Fig. 2, D and E). The 
abnormal image has disappeared from the left 
side of the mediastinum. 


DISCUSSION 


The literature describes 2 types of 
svstemic venous connection with the left 
atrium. The more common is a left 
superior vena cava anastomosing with the 
left atrium. The LSVC usually anastomoses 
with the right atrium through the coronary 
sinus; rarely, it may communicate directly 
with the left atrium. The LSVC lies in front 
of the pulmonary artery. The abnormality 
results from failure of the involution of the 
segment of the left anterior cardinal vein 
between the left innominate vein and the 
coronary sinus. 

A second type of communication be- 
tween a systemic vein and the left atrium 
is called a levoatrial cardinal vein by 
Edwards and DuShane.* They found mitral 
atresia and a vein which connected the 
left innominate vein to the left atrium in a 
girl who died at 27 days of age. The abnor- 
mal vein passed in front of theleft bronchus 
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Fic. 4. Dye (cardiogreen) dilution curves show the largest left to right shunt to occur with the left pulmonary 
artery (LPA) injection, an intermediate left to right shunt with injection into the right atrium (RA), and 
njection into the right pulmonary artery (RPA). 


the smallest left to right shunt with i 


and behind the left pulmonary artery. 
Harris and colleagues? found in one boy, 
who died at the age of 22 months, in addi- 
tion to cardiac abnormalities, a left superior 
vena cava and a vein, which they called a 
jugulopulmonary vein, which passed be- 
hind the aorta and joined the left atrium to 
the right internal jugular vein. Keith, 
Rowe and Vlad? include this vein in the 
group of levoatrial cardinal veins. 
Edwards and co-workers?!* believe that 
the levoatrial cardinal vein results from 
persistence of a connection between the 
cardinal system of veins and a portion of 





Fic. 5. (4) Enlargement of a cine frame. (B) Line drawing of 4. Contrast m 
pulmonary artery has opacified the LSVC 


the splanchnic plexus that surrounds the 
foregut and the lungs budding from the 
foregut. This vein passes behind the pul- 
monary artery while the LSVC, a persis- 
tent left anterior cardinal vein, lies in front 
of the left pulmonary artery. 

Blood flow through an LSVC that enters 
the right atrium through the coronary 
sinus does not cause abnormal mixing. 
Catheterization from the left arm in the 
presence of an LSVC may be difficult. An 
episode of respiratory arrest, associated 
with hemorrhage around the left vagus 
nerve during catheterization from the left 
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aterial injected into the left 
and the left innominate vein. 
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arm, was reported by Haeger and col- 
leagues" in a child with right and left 
atrial superior venae cavae and Eisen- 
menger's complex. 

The presence of an LSVC, whether a 
single abnormality or in association with 
other abnormalities, may occasionally be 
suspected before catheterization. Colman? 
diagnosed it when he saw more prominent 
jugular venous pulsations on the left side 
than on the right side of the neck of a 23 
year old man who had tetralogy of Fallot 
and a right atrial LSVC. Ödman!” observed 
an abnormal soft tissue shadow above the 
heart on the left side of the mediastinum 
in a boy 14 years of age who had a left 
superior vena cava which entered the left 
atrium. Gensini ef 27? found the ratio of 
the width of the vascular pedicle to the 
width of the chest to be wider in a group of 
children with LSVC than it was in a group 
of normal children. Fraser e£ a/.8 found 30 
patients with LSVC in a group of 786 
patients whom they catheterized. In 154 of 
the 30 patients, frontal roentgenograms of 
the chest showed a soft tissue shadow 
which extended from the upper left border 
of the aortic arch toward the middle third 
of the left clavicle. Winter?’ found a strip 
of soft tissue density '"marginating the 
upper left border of the mediastinum" in 
27 of 29 patients with LSVC. However, in 
_ 2 patients the LSVC opacified by contrast 
material projected “beyond the recog- 
nizable limit of the mediastinal outline of 
the plain flm study." One may conclude 
that in some patients with an LSVC a strip 
of water density may extend along the left 
side of the mediastinum and widen it 
slightly. If, however, an LSVC drains blood 
from the lungs through an anomalous 
pulmonary venous connection, the superior 
part of the mediastinal shadow enlarges so 
that by the time the patient is 1 or 2 years 
of age, a “snowman” or figure of 8 shape 
usually appears. 

Right atrial LSVC occurs once in ap- 
proximately 350 necropsies.* In 786 pa- 
tients catheterized for suspected heart 
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disease Fraser e al.8 found 30 individuals 
with LSVC, an incidence of 4 per cent. In 
29 patients the LSVC communicated with 
the right atrium; in 1 cyanotic boy 3 years 
of age the LSVC drained into the left 
atrium and was associated with an atrial 
septal defect. LSVC accompanies many dif- 
ferent congenital heart defects.1: $710.21, 22,25 

Sherman? examined 8 cadavers who had 
a systemic vein which anastomosed with 
theleft atrium. Six also had ostium primum 
defects and transposition of the great 
arteries; 2 had mitral atresia and pulmonic 
stenosis. In 7 the coronary sinus was 
absent. 

Left atrial LSVC has been found with 
atrial septal defect; *?? ventricular septal 
defect," atrial and ventricular septal 
defect,1^3935 tetralogy of Fallot,t2535 Eisen- 
menger’s complex,’ abdominal situs in- 
versus and levocardia,??5 truncus arterio- 
sus? transposition of the great arteries,!? 
and coarctation of the aorta./5-1$ Kirsch and 
colleagues reported a girl 2 years of age 
who had a solitary left atrial right superior 
vena cava. Tuchman ef al% examined a 
cyanotic boy 15 years of age who had a left 
atrial LSVC and a fibrous cord instead of 
the right superior vena cava. Potter’ found 
in an infant who died 32 hours after birth 
angiomas over the brain and a left atrial 
LSVC as the only cardiac abnormality. 
The 18 year old youth examined by Davis 
and co-workers? had as an isolated abnor- 
mality a left atrial LSVC; he was cyanotic. 

In most described patients with left 
atrial LSVC blood flows from the LSVC 
into the left atrium and they are cyanotic. 
The patient described in this report was 
not cyanotic because blood flowed from the 
left atrium into the LSVC. The course of 
the shunt simulated anomalous pulmonary 
venous return to the LSVC. 


SUMMARY 


Anastomosis of the left superior vena 
cava to the left atrium has been reported 
rarely as a solitary abnormality. The pa- 
tient reported here had only this abnor- 
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mality. He was unusual in that he never 
was cyanotic. 


Eugene Blank, M.D. 
Department of Radiology 
Children's Hospital of Pittsburgh 
Pittsburgh, Pennsylvania 15213 
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ANGIOCARDIOGRAPHIC DIAGNOSIS OF 
SUBPULMONIC VENTRICULAR SEPTAL DEFECT* 
By MURRAY G. BARON, M.D., BERNARD S. WOLF, M.D., LEONARD STEINFELD, M.D, 


and L. H. S. VANMIEROP, M.D.t 
NEW YORK, NEW YORK 


SOLATED septal defects involving the 

base of the ventricular septum immedi- 
ately below the aortic valve can be divided 
into two groups: Those involving the sub- 
pulmonic region, high in the outflow tract 
of the right ventricle, and those in the 
region of the membranous septum. Al- 
though the sites of these two defects are 
within 1 to 2 cm. of each other, the right 
ventricular anatomy in this region is such 
that the surgical approach to each type of 
defect mav be different. The membranous 
septal defect immediately adjacent to the 
tricuspid valve can be repaired with ease 
through the right atrium," whereas a sub- 
pulmonic defect usually requires a right 
ventriculotomy for adequate exposure. For 
this reason, it is important to localize the 
defect as accurately as possible prior to 
surgery. The location and transmission of 
the murmurs associated with these two 
septal defects are often dissimilar!?!? but 
not sufficiently characteristic to differenti- 
ate between them with certainty. Cardiac 
catheterization data areoflittle valuein this 
regard. Oxygen saturations and dye curves 
reflect the size of the shunt rather than the 
location of the defect. 


EMBRYOLOGY 


At an early stage in embryonic develop- 
ment, the two ventricles of the heart are 
aligned in series with each other. The left 
ventricle receives blood from the atria 
through the common atrioventricular canal 
and then pumps the blood across the 1n- 
complete interventricular septum into the 
right ventricle. The only outflow vessel 
from this embryonic heart is the truncus 
arteriosus which carries the blood from the 
right ventricle to the systemic and pul- 


monic circulations. The outflow tract of the 
primitive right ventricle, connecting the 
body of the ventricle with the truncus, 
is termed the conus arteriosus. As develop- 
ment continues, both the truncus and the 
conus become divided into two separate 
channels. Division of these structures be. 
gins with local elaborations of mesenchy- 
mal tissue forming opposing swellings or 
ridges, one pair in the truncus and one 
pair in the conus??? (Fig. 1, 4-D). The 
truncus swellings first join in their mid- 
portion and with continued growth their 
line of fusion extends distally toward the 
aorticopulmonary septum and proximally 
toward the conus. There is a second pair 
of swellings in the truncus which does not 
participate in septation but forms the cusps 
of the aortic and pulmonic valves that are 
not related to the septum. 

At first the conus swellings grow slower 
and lag behind those in the truncus. 
Fusion begins in the midregion of the 
conus and extends in both directions. The 
proximal margin of the conus septum (to- 
ward the body of the ventricle) joins the 
endocardial cushion tissue and the muscu- 
lar portion of the interventricular septum. 
The fusion of these structures completes 
the septation of the two ventricles. The 
myxomatous tissue in this functional area 
gradually thins out and becomes fibrous 
to form the membranous septum. Dis- 
turbance in the development of any of the 
components can result in a membranous 
ventricular septal defect. 

Distally (toward the already divided 
truncus) the conus septum Joins its counter- 
part in the truncus completing the division 
of the truncoconal portion of the heart. 
In the adult heart, the line of junction of 
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l'16. 1. Diagrammatic representation of the septation of the truncoconal region in the em bryonic heart. Di- 
vision of the tube-like structure is accomplished by the growth and fusion of two opposing pairs of mesen- 
chymal ridges. The horizontal dashed line indicates the level of the pulmonic valve. 

(4) The truncus ridges develop slightly earlier than the conal ridges and first fuse in their midportion. (B) 
l'usion of the truncus ridges proceeds distally and proximally. The conus ridges have begun to join in the 
midline. (C) The truncus ridges are completely fused. Growth of the conus ridges lags behind so that de- 
fects are present (X, Y) at this state at the superior and inferior margins of the conus septum. (D) Septa- 
tion of the truncus and conus is complete. The pulmonic valve primordia begin at the level of the truncus 
ridges and migrate downward to their final position just above the lower margin of the truncus septum. 
Failure of fusion at point X results in a subpulmonic ventricular septal defect. Failure of fusion at point Y 
contributes to a membranous ventricular septal defect. 


the two septa is located in the ventricular 
septum, I to 3 mm. below the pulmonic 
valve but is not demarcated by any gross 
anatomic landmark. At one stage of the 
development of the heart, before the trun- 
cus and conus septa have joined, a com- 
munication normally exists between the 
outflow tracts of the right and left ventricle 
(Fig. 2). When there is incomplete fusion 
of the distal portions of the conus ridges 
with each other or with the truncus sep- 
tum, an anterior subpulmonic ventricular 
septal defect results. 


ANATOMY 

In the adult heart, most of the right 
posterior wall of the infundibulum of the 
right ventricle, from the tricuspid to the 
pulmonic valve, is derived from the conus 
septum. Because of the internal modeling 
of the heart during development, the 
contribution of the conus septum to the left 
ventricle, exclusive of the membranous 
septum, is limited to a small area im- 
mediately beneath the aortic valve. Most 
of the right ventricular wall derived from 
the conus septum lies above the level of 
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Fic. 2. Wax plate reconstruction of the heart of a serially sectioned pig embryo of 25 mm. C-R length. The 
truncus and conus septa have not yet fused and a subpulmonic communication is present (*). 


the aortic valve, directly in front of the 
right coronary sinus of Valsalva which 
abuts on the conus musculature. This area 
of the myocardium bulges into the right 
ventricular outflow tract and produces a 
local prominence which is termed the crista 
supraventricularis. The membranous sep- 
tum on the right ventricular side lies 
posterior and inferior to the crista while the 
pulmonic valve and the subpulmonic por- 
tion of the septum are situated anteriorly 
and superiorly. 

When viewed from the front, both the 
aortic and pulmonic valves lie on oblique 
planes, the pulmonic valve being higher 
and to the left (Fig. 3). The two valves 
make contact at a point near the com- 
missure between the right and left coronary 
cusps of the aortic valve and the corre- 
sponding commissure of the pulmonic 
valve. A defect in the ventricular septum 


high in the outflow tract of the right 
ventricle occurs at this point, immediately 
beneath the pulmonic valve in front of and 
above the crista supraventricularis. It 
presents in the left ventricle just below the 
commissure between the right coronary 
and the left coronary aortic valve cusps. 
A membranous ventricular septal defect 1s 
located behind and below the crista, 1m- 
mediately adjacent to the septal leaflet of 
the tricuspid valve. On the left ventricular 
side, this defect is constantly found high in 
the septum immediately beneath the com- 
missure between the right coronary and 
noncoronary cusps of the aortic valve. 


ANGIOCARDIOGRAPHY 


In the absence of marked pulmonary 
hypertension, the shunt through an iso- 
lated ventricular septal defect is from left 
to right; these defects are therefore best 
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F1G. 3. Composite diagram of the ventricles as seen 
in the frontal projection of an angiocardiogram. 
The hatched areas represent the left ventricle and 
aorta. The shaded area indicates the position of 
the crista supraventricularis. The thickened por- 
tions of valve annuli lie anteriorly. A subpulmonic 
defect (1) is situated above and in front of the 
crista in relation to the commissure between the 
right and left pulmonic cusps. A membranous 
septal defect (2) is located behind and below the 
crista at a distance from the pulmonic valve and 
in relation to the commissure between the right 
coronary and noncoronary (N) aortic cusps, and 
the septal leaflet of the tricuspid valve (S). PA= 
pulmonary artery. 


studied by selective left ventricular angio- 
cardiography. The location of the defect 
can then be identified as well as its rela- 
tionships to anatomic structures on the 
left side of the heart. However, the opera- 
tive approach to a ventricular septal defect 
is through the right heart and the surgeon 
is mainly interested in defining the defect 
in terms of the right ventricular anatomy. 
This can be accomplished from the left 
ventriculogram because the right ventric- 
ular structures have a constant relation- 
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ship to those in the left ventricle and to the 
cusps of the aortic valve. 

Both the subpulmonic and the mem- 
branous ventricular septal defects lie im- 
mediately beneath a commissure of the 
right coronary cusp, the subpulmonic 
defect to the left and the membranous 
defect to the right. In the frontal projec- 
tion of the left ventricular angiocardio- 
gram, the right coronary cusp is seen ez 
face. The noncoronary cusp on the right 
and the left coronary cusp on the left form 
the outer borders of the aortic valve in this 
view (Fig. 44). The jet of contrast material 
crossing a subpulmonic defect, therefore, 
will extend from beneath the left portion 
of the aortic valve toward the left to enter 
the right ventricle high in its outflow tract 
(Fig. 44; and 54). The jet crossing a 
membranous septal defect arises beneath 
the right portion of the aortic valve and 
extends downward and to the right to enter 
the right ventricle adjacent to the tricuspid 
valve (Fig. 4/7; and 64). 

In the lateral projection, the right 
coronary cusp is located in front and is seen 
tangentially, so the two commissures are 
superimposed and often difficult to identify. 
This is especially true when the ascending 
aorta 1s opacified. The defect is localized 
in the lateral view by the relationship of 
the Jet to the crista supraventricularis (Fig. 
4D). The crista is seen tangentially in this 
view as a curved band of soft tissue in front 
of the right coronary cusp, separating the 
sinus of Valsalva from the outflow tract of 
the right ventricle. The shunt through a 
subpulmonic defect is directed forward into 
the right ventricle above the crista and just 
below the pulmonic valve (Fig. 42; and 
5B). The membranous septal defect opens 
into the right ventricle below the crista 
near the insertion of the septal leaflet of 
the tricuspid valve (Fig. 4B; and 6B). 

Occasionally, the tip of a curved catheter 
passed retrograde through the aortic valve 
may come to lie, fortuitously, within the 
septal defect or actually cross the defect 
into the right ventricle (Fig. 7, 4 and b; 
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Fic. 4. Superimposed tracings of angiocardiograms of the right ventricle and pulmonary artery (interrupted 


lines) and the left ventricle and aorta (solid lines). The arrows indicate the location and direction of jets 
through subpulmonic (1) and membranous (2) ventricular septal defects as seen on a selective left ven- 
tricular angiocardiogram. The pulmonic valve cusps are termed right (R), left (L) and anterior (A). The 
aortic valve cusps are right coronary (R), left coronary (L) and noncoronary (N). M=mitral valve, T 
= tricuspid valve. 

(A) Frontal projection. The jet of blood passing through a subpulmonic defect originates beneath the 
commissure between the right coronary and left coronary aortic cusps and enters the right ventricle high 
in the outflow tract. The jet seen with a membranous ventricular septal defect originates below the right 
coronary and noncoronary cusps and is directed mainly downward toward the tricuspid valve. (B) Lateral 
projection. The commissures between the right coronary and left coronary and between the right coronary 
and noncoronary cusps are superimposed. The subpulmonic jet enters the right ventricle above the crista 
(hatched area) while the jet through a membranous ventricular septal defect crosses the septum below the 


crista. 


and 8, 4 and B). When the contrast mate- 
rial is injected, there is simultaneous opaci- 
fication of both ventricles and the jet is not 
evident. The course of the catheter and its 
relationship to the aortic valve and the 
crista can then be used to identify the posi- 
tion of the defect. 

In general, because of its high location, 
the shunt through a subpulmonic defect, 
on the left ventriculogram, not uncom- 
monly opacifies only the outflow portion of 
the right ventricle. With a membranous 
septal defect which opens into a more 


proximal portion of the right ventricle, 
the entire chamber is generally opacified. 
However, this is not a reliable diagnostic 
sign because, in some cases, the Jet crossing 
the membranous defect is directed upward 
and only the infundibular portion of the 
right ventricle is visualized. 

One additional finding that may be of 
assistance in the recognition of a sub- 
pulmonic defect is the presence of an 
associated abnormality of the crista supra- 
ventricularis which indicates defective de- 
velopment of the conus septum. In one of 


98 M. G. Baron, B. S. Wolf, L. Steinfeld and L. H. S. VanMierop 


Mav » 1968 





lic. §. Subpulmonic ventricular septal defect. Selecti 
(.7) Frontal projection. A jet of contrast m 
aortic valve into the outflow tract of the right ventricle. (B) Lateral projection. An early angiogram made 
before opacification of the aorta shows the jet (arrow) through the ventricular se 
right ventricle above the crista supraventricularis (CS), 


ve left ventricular angiocardiogram. 
aterial (arrow) extends from beneath the left border of the 


ptal defect entering the 
(Reproduced with permission of Radiology.) 
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Fic. 7. Subpulmonic ventricular septal defect. A J-shaped catheter has been passed from the left brachial 
artery retrograde through the aortic valve. The tip of the catheter lies within the septal defect and con- 


trast material is injected simultaneously into both right 


the aortic (A) and pulmonic (P) valves. 


and left ventricles outlining the undersurfaces of 


(4) Lateral projection. The radiopaque catheter tip (arrow) can be seen within the ventricular septal de- 
fect which lies immediately beneath the aortic and pulmonic valves. (B) Frontal projection. The radio- 
paque tip (arrow) of the catheter, marking the site of the VSD, lies beneath the left border of the aortic 


valve and therefore in the region of the commissure 


(see Fig. 44). 


our patients with a ventricular septal de- 
fect, the frontal projection of the left 
ventricular angiocardiogram (Fig. 94) 
showed an obvious left to right shunt with 
opacification of the outflow portion of the 
right ventricle. In the lateral view (Fig. 
9B), a Jet of contrast material crossing the 





between the right coronary and left coronary cusps 


defect originated immediately beneath the 
aortic valve thus placing it high in the 
ventricular septum. However, the crista 
supraventricularis could not be identified 
(Fig. 9C) and the relations of the defect to 
the crista could not be determined. With 
good opacification of both ventricles, it 1s 
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Fic. 6. Membranous ventricular septal defect. Selective left ventricular angiocardiogram. 

(A) Frontal projection. A transvenous catheter reached the left ventricle (LV) by crossing the patent 
foramen ovale and the mitral valve. There is a ventricular septal defect with the jet (arrow) extending from 
beneath the right border of the aortic valve into the right ventricle (RV). (B) Lateral projection. The jet 
(arrow) can be seen arising beneath the aortic valve and extending into the right ventricle inferior to the 


crista supraventricularis (CS). 
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Fic. 8. Membranous ventricular septal defect; right ventricular injection. A J-shaped catheter passed retro- 


grade through the aortic valve into the left ventricle and crossed the ventricular septal defect to enter the 


right ventricle. 


(4) Lateral projection. Contrast material is injected into the right ventricle ( RV). Because of the altered 
hemodynamics caused by the pressure injection, some of the contrast material flows into the left ventricle 
(LV). The point at which the catheter crosses the ventricular septum is indicated by the arrow inferior to 


the crista supraventricularis (CS). P=pulmonic val 
point at which the catheter crosses the ventricular se 
of the aortic valve, in the region of the membranous S 


unlikely that a normal crista would not be 
outlined. The absence of visualization of 
the crista suggests that this structure is 
deficient or hypoplastic. This is supported 
by dilatation and forward bulging of the 
right coronary cusp which is normally 
buttressed and contained by the muscular 
crista in front of it (Fig. 9B). Because of 
their common embryologic origin, an ab- 
normality of the crista is more likely to 
occur in association with a subpulmonic 
defect than with one involving the mem- 
branous septum. At surgery, this patient 
was found to have the typical triangular 
shaped defect in the ventricular septum 
immediately beneath the pulmonic valve. 
A similar case has been reported by Carls- 
son ef alt in which the right coronary cusp 
bulged through a subpulmonic defect and 


ve. (B) Frontal projection. The arrow indicates the 
ptum. This lies immediately beneath the right border 
eptum. 


produced some degree of obstruction of the 
outflow tract of the right ventricle. 


DISCUSSION 

The angiographic diagnosis of a ventric- 
ular septal defect with a left to right shunt 
is straightforward in most instances when 
contrast material injected selectively into 
the left ventricle also opacifies the right 
ventricle. The main consideration in the 
differential diagnosis is a sinus of Valsalva 
aneurysm that has ruptured into the right 
ventricle. Unless there is a considerable 
run of extrasystoles during the injection of 
the contrast material, the aorta will be 
opacified almost simultaneously with the 
left ventricle and the jet of contrast 
material entering the right ventricle from a 
ruptured sinus can mimic the appearance 
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E16. 9. Subpulmonic ventricular septal defect. 

(4) Selective left ventricular angiocardiogram, frontal projection. Injection of contrast material into the 
left ventricle (LV) produces opacification of the pulmonary artery (PA). The site of the shunt cannot be 
identified. (B) Left ventricular angiocardiogram, lateral projection. A Jet of contrast material (arrow) ex- 
tends from the left ventricle (LV) into the right ventricle (RV) immediately beneath the right coronary 
cusp of the aortic valve (R). (C) A later angiocardiogram in the same series, lateral projection. The Jet can 
no longer be seen. The right coronary sinus of Valsalva (R) is dilated and bulges into the outflow tract of 
the right ventricle (RV). The crista supraventricularis, normally separating the two structures, cannot be 
identified. (D) Supravalvular aortogram, lateral projection. The enlargement of the right coronary cusp 
(R) is again noted. There is no evidence of aortic insufficiency. There is no opacification of the right ven- 
tricle, thus excluding a ruptured sinus of Valsalva aneurysm. N = noncoronary cusp, L=left coronary cusp. 


of a high ventricular septal defect. In most defect is in the ventricular septum, there 
cases, the level of the shunt can be deter- will be no opacification of the right 
mined by making a second injection in the ventricle (Fig. gD). 

supravalvular region of the aorta. If the Considerable difficulty is encountered 
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when aortic valvular insufficiency. is asso- 
ciated with a high ventricular septal defect. 
Injection of contrast material into the root 
of the aorta will then produce opacification 
of the right ventricle as the contrast 
material refluxes through the aortic valve 
and then crosses the septal defect. In such 
a case, it may not be possible to determine 
from the aortogram whether the shunt 
originates above or below the aortic valve. 
In addition, when aortic. insufficiency 
occurs secondary to a septal defect, one 
cusp is often prolapsed into the defect and 
resembles a dilated sinus of Valsalva on the 
angiocardiogram. Probably the best way to 
differentiate these two lesions is by placing 
the tip of an end-hole catheter directly into 


the coronarv and noncoronary sinuses of 


Valsalva in turn and flushing them with 
contrast material. Rapid cine filming in 
various projections should then disclose 
the source of the shunt. 

Insufficiency of the aortic valve has been 
reported in € to 7 per cent of ventricular 
septal defects./* It occurs with both 
membranous and subpulmonic defects. 
One of the valve cusps, most commonly 
the right coronary cusp, prolapses into the 
defect and becomes insufficient. Such in- 
sufficiency appears to be more common 
with a subpulmonic defect than with one 
involving the membranous septum. About 
5-8 per cent of all ventricular septal defects 
are in the subpulmonic region while 80 
per cent or more involve the membranous 
septum”? However, in 30 to 40 per cent 
of reported series, where aortic valve pro- 
lapse has been present, the septal defect 
was of the subpulmonic  type.^ 5161719 
Because the subpulmonic defect lies be- 
neath both semilunar valves, prolapse of a 
pulmonary valve cusp can also occur?? 
with resultant pulmonic insufficiency. 

Subpulmonic defects are also encoun- 
tered as part of more complex cardiac 
anomalies. A persistent truncus arteriosus 


resulting from malformation or absence of 


the truncus septum is always associated 
with a ventricular septal defect. Because 
the truncus septum contributes the upper- 


Steinfeld and L. 
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most segment of the ventricular septum 
just beneath the aortic and pulmonic 
valves, the defect in these cases always lies 
immediately below the common truncal 
valve.®!® Subpulmonic defects also occur in 
hearts with a double outlet right ventricle, 
the pulmonarv arterv arising astride the 
septal defect. This represents the true 
Taussig-Bing heart. In these complex 
cases, the associated cardiac abnormalities 
prodate such a profound alteration of the 
anatomy of the heart that the criteria used 
for localizing the isolated subpulmonic 
defect are not applicable. 


SUMMARY 


Isolated septal defects of the ventricu- 
lar septum below the aortic valve occur 
either in the membranous septum adjacent 
to the tricuspid valve or high in the out- 
flow tract of the right ventricle beneath the 
n valve. 

. On the left side of the heart, the sub. 
s e defect is located in relation to the 
commissure between the right coronary and 
left coronary cusps. The membranous 
septal defect is located in relation to the 
commissure between the right coronary and 
noncoronary cusps. 

3. Differentiation of the two defects 1s 
important since the optimal surgical ap- 
proach to each usuallv is different. This 
distinction can be accurately made by selec- 
tive left ventricular angiocardiography. 


Murray G. Baron, M.D. 
The Mount Sinai Hospital 
1. E. 100th Street 
New York, New York 10029 
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THE SUPERIOR VENA CAVA IN THE EVALUATION 
OF ATRIAL SEPTAL DEFECT* 


By ARNOLD CHAIT, M.D.,+ and MARSHALL ZUCKER, M.D.t 


BROOKLYN, NEW YORK 


D the development of many 
roentgenographic signs, the differenti- 
ation of the common left to right cardiac 
shunts on the basis of plain film findings 
continues to present a challenge. For 
several years, we have made profitable use 
of the suggestion that in the presence of a 
left to right shunt, a prominent superior 
vena cava shadow on a frontal chest 
roentgenogram militates against the diag- 
nosis of isolated atrial septal defect.” 
It was therefore with some surprise that we 
noted that in a recent review article, this 
sign was found to be of little value." We 
felt that it would be of interest to determine 
the validity of this sign in our own material. 


MATERIAL AND METHOD 


The chest roentgenograms of all patients 
with an established diagnosis of isolated 
atrial septal defect, ventricular septal 
defect, patent ductus arteriosus, or any 
combination of these shunts studied be- 
tween the years of 1960 and 1966 were 
reviewed. The ages ranged from infancy to 
20 years, but the predominant distribution 
was from approximately 6 months of age 
to adolescence. Only those cases in which a 
well-centered chest roentgenogram was 
available and in which the thymic shadow 
was not prominent were selected for further 
study. One hundred and forty-one cases 
were thought to meet these criteria and 
form the study group. During this period of 
time, it had been the policy at the Kings 
County Hospital to obtain frontal chest 
roentgenograms of children 6 years of age 
and younger with the patient in the su- 
pine position. All other patients had chest 
roentgenography in the standard postero- 


anterior position. All 141 chest roentgeno- 
grams were evaluated for the presence or 
absence of a prominent superior vena cava 
shadow. Inspection of each film was made 
independently by the authors without 
knowledge of the location of the shunt. 
In no case was there disagreement as to the 
obvious presence of the superior vena cava 
shadow or its lack of prominence. 

All cases had a diagnosis arrived at by 
angiocardiography and cardiac catheteri- 
zation. Many diagnoses were confirmed 
at surgery or necropsy. In 32 cases, a 
diagnosis of uncomplicated atrial septal 
defect was made (Group 1). One hundred 
and nine patients were diagnosed as having 
uncomplicated ventricular septal defect, 
uncomplicated patent ductus arteriosus, or 
combinations of these with or without atrial 
septal defect (Group 11). In addition, the 
chest roentgenograms of 50 consecutive 
visitors to the children’s receiving ward, 
newborn to 6 years of age, and of 5o 
medical students were evaluated. 


RESULTS 


Of the 32 patients with uncomplicated 
atrial septal defect (Group 1), 22, or 69 per 
cent did not have a readily identifiable 
superior vena cava (Fig. 1, /£-E). Of the 
109 patients in Group 11, the superior vena 
cava shadow was prominent in 103, or 
94 per cent (Fig. 2, 4—F). 

On all roentgenograms of the 50 normal 
children evaluated and on all but 2 of the 
so medical student roentgenograms, the 
superior vena cava was prominent. 

Based on the above data, the following 
cautious statements appear valid: 

(1) Given a patient with a left to right 


* From the Departments of Radiology of the Kings County Hospital Center and the State University of New York, Downstate 


Medical Center, Brooklyn, New York. 


T Present Address: Department o: Radiology, Presbyterian-University of Pennsylvania Medical Center, Philadelphia, Pennsylvania. 
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Fic. 1. (4-E) These patients, ranging in 
age from infancy to 15 years, all have an 
isolated atrial septal defect. In none of 
these cases can the superior vena cava be 
seen with certainty. The comparison with 
Figure 2 is striking. 
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Fic. 2. (4-F) The superior vena cava shadow is readily identifiable in these 6 patients ranging in age from 
infancy to 15 years. The prominence is perhaps best appreciated in the older patients. Figures B and F are 


of patients with a patent ductus arteriosus. The diagnosis in the other cases is isolated ventricular septal 
defect. 


shunt on whose chest roentgenogram the that of ventricular septal defect or patent 
superior vena cava shadow is not readily ductus arteriosus or a combination of these 
identifiable, the diagnosis ofuncomplicated defects. 

atrial septal defect is much more likely than (2) Given a patient with a left to right 
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shunt on whose chest roentgenogram the 
superior vena cava shadow is prominent, 
the diagnosis of uncomplicated atrial septal 
defect is less likely than that of other shunt 
combinations, but probably not signifi- 
cantly so. 


COMMENT 


The lack of prominence of the superior 
vena cava shadow in patients with un- 
complicated atrial septal defect may be 
the result of decreased aortic flow resulting 
in an aorta of diminished caliber?*:9.7.9,19.12,14 
and consequently a shift of mediastinal 
structures including the superior vena cava 
toward the midline. In 20 patients with 
atrial septal defect reported by Kraemer et 
4l? 16 had an inconspicuous aorta. In 
patent ductus arteriosus the aorta is 
usually described as being enlarged,* 5 8° 
preventing the superior vena cava from 
shifting toward the midline and being 
hidden. In ventricular septal defect, how- 
ever, the aorta is generally described as 
being normal in caliber or small.?! Arvids- 
son, it should be noted, disputed these 
variations in aortic size in various left to 
right shunts and, by measurement, found 
only a relative change in the aortic size in 
these defects. 

Other possible explanations depend upon 
changes in anatomic relationships due to 
right ventricular dilatation. Enlargement of 
the right ventricle is a usual accompani- 
ment of atrial septal defect and is said to 
result in a shift of the heart to the left.’ 
Right ventricular enlargement may be ac- 
companied by a clockwise rotation;® such 
a clockwise rotation would tend to hide 
the superior vena cava shadow within the 
mediastinum. 


SUMMARY 


Thirty-two patients with uncomplicated 
atrial septal defect, and 10g patients with 
uncomplicated ventricular septal defect, 
uncomplicated patent ductus arteriosus, 
or various combinations of these shunts, as 
well as 100 normal children and young 
adults were evaluated for prominence or 
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lack of prominence of the superior vena 
cava shadow on frontal chest roentgeno- 
grams. Sixty-nine per cent of the 32 pa- 
tients with uncomplicated atrial septal 
defect did not have a readily identifiable 
superior vena cava. Ninety-four per cent of 
the 109 patients with other shunt combina- 
tions did have a prominent superior vena 
cava shadow. . 

It is concluded that absence of a promi- 
nent superior vena cava shadow is a helpful 
sign in the differentiation of uncomplicated 
atrial septal defect from other left to right 
shunt combinations. The presence of a 
prominent superior vena cava shadow is of 
little differential diagnostic value, being 
found in 31 per cent of our patients with 
uncomplicated atrial septal defects, and in 
98 per cent of our normal group. 


Arnold Chait, M.D. 

Department of Radiology 

Presbyterian-University of Pennsylvania 
Medical Center 

£1 North 39th Street 

Philadelphia, Pennsylvania 19104 
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MULTIPLE CONGENITAL ANOMALIES OF THE AORTA, 


PARTIAL ABSENCE OF THE 


STERNUM, 


AND SMALL EARS* 
REPORT OF A CASE 


By ISRAEL STEINBERG, M.D.f 


NEW YORK, NEW YORK 


HE association of congenital deformi- 
ties of the sternum and congenital 
heart disease has only begun to be noted in 
the past decade.» 77 Their occurrence, 


may affect both. t 

Herein is described the unique case of a 
16 year old girl with partial absence of the 
sternum and small ears who had dyspnea, 
easy fatiguability, and cardiac murmurs. 
Angiographic studies demonstrated mul- 
tiple and bizarre anomalies of the ascending 
aorta, brachiocephalic arteries, and atypi- 
cal coarctation of the aorta proximal to the 
left subclavian artery. Although sterno- 
plasty alleviated the chest deformity, cor- 
rection of the atypical coarctation of the 
aorta is also indicated, especially because of 
hypertension, which was masked by the 
anomalous origin of the right subclavian 
artery and by the atypical location of the 
coarctation of the aorta proximal to the 
origin of the left subclavian artery. 


REPORT OF A CASE 


A 16 year old Caucasian girl (N.Y.H. No. 
1025284) was admitted with complaint of chest 
deformity. She was a twin and weighed 5 
pounds at birth which had been full term and 
uncomplicated. Depression of the sternum (not 
present in the twin sister), atrophic ears, 
neonatal facial eczema, and otitis media were 





noted soon after birth. Easy fatiguability and 
dvspnea on exertion were present for many 
years and became aggravated 8 months prior to 
admission. Four mild and unexplained syncopal 
attacks had also occurred recently. 

On examination she was thin, weighing 95 
pounds, height 633 inches. The ears were small 
and deformed, the palate was arched, and there 
was a cleft and depressed sternal deformity 
measuring 3 inches in length and ! inch in 
depth (Fig. 1, 44, B and C). The heart was not 
unduly active or displaced. A loud systolic 
(Grade 2/3) ejection murmur was heard over 
the second left interspace which radiated into 
the neck. In the same area, there was also a 
faint early diastolic decrescendo murmur. A 
systolic thrill was felt over the left carotid and 
subclavian arteries. The second heart sound 
was split. The blood pressure of the right arm 
was 100/74; the left arm was 100/70; the right 
leg was 120/90; and the left leg was 11 ;/go mm. 
Hg. The right carotid pulse could not be pal- 
pated, the right radial pulse was weaker than 
the left, the femoral pulses were equal and nor- 
mal, and the dorsalis pedis arteries were weak 
bilaterally. The electrocardiogram showed an 
incomplete right bundle branch block. Roent- 
genograms and tomograms of the sternum 
showed absence of the left half of the sternum, 
only a few small ossification centers in the 
right half of the sternum and marked depres- 
sion (pectus excavatum) of the sternum. 

Roentgenograms of the chest showed a some- 
what rotated cardiac silhouette (Fig. 2,1). In 
lateral view, deformity of the sternum was evi- 
dent (Fig. 2B). The angiocardiograms (October 
1, 1965) showed normal, but slightly dextro- 
rotated, cardiovascular structures (Fig. 3, 4 
and B). Selective aortograms* and cineaorto- 


* Dr Harry L. Stein. performed the selective. angiographic 
‘2 m I P 
studies. 
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Fic. 1. (4-C) Frontal and oblique photogr 


aphs showing the cleft sternum. 


grams on October 21, 1965, via the transfemoral 
route showed dilatation of the aortic SINUSES, 
bicuspid aortic valves, normal coronary arter- 
ies, mild aortic insufficiency, a small (1 cm. in 


diameter) aneurysm in the ascending aorta, and 
anomalous right subclavian and thyrocervical 
arteries. The right carotid and vertebral arter- 
ies were absent. A large left carotid artery was 
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Fic. 2. (4) Frontal teleroen tgenogram of the chest showing prominence an 


silhouette. (B) Lateral roen tgenogram showing partial 


| slight enlargement of the cardiac 
: ~ > 
absence of the sternum and deformity of the thorax. 


© 





Fic. 3. (4) Frontal angiocardiogram showing slightly dextrorotated right atrium, ventricle, and pulmonary 
artery. Note the shadow of the nonopacified left superior vena cava (arrow). (B) Lateral angiocardiogram 
showing the relationship of the partially absent sternum to the cardiovascular structures. 


evident and just distal to it in the middle of the 
transverse aorta, there was a coarctation of the 
aorta (the systolic pressure difference was 40 
and the mean 19 mm. Hg) (Fig. 4, 4-D). The 
left subclavian artery was also large at its orl- 
gin; collateral arteries were not evident. During 
cardiac catheterization a left superior vena cava 
was also demonstrated. 

At operation, on October 29, 1965, the upper 
half of the right half of the sternum was absent 
and in this area the heart was palpable. At the 
sternoplasty this area was covered with rein- 
forced double layers of fibrous tissue mobilized 
from the right cartilages. The patient 1m- 
proved, and was discharged on November 20, 
1965. When last seen in September 1966, she 
had very little dyspnea and was able to climb 
two flights of stairs without difficulty. The 
cardiac findings and blood pressure readings 
were similar to those recorded above. A chromo- 
somal study, made on September 21, 1966, 
showed no structural chromosomal aberration. 


DISCUSSION 

In the literature, congenital (partial or 
complete) absence of the sternum or aster- 
nia has been designated cleft sternum,” 
complete congenital fissure of the ster- 


num,!® complete failure of sternal fusion," 
and bifid sternum.'! Since conventional 
roentgenography, especially tomography, 
is capable of distinguishing asternia from 
premature obliteration® or early closure of 
the sternal sutures,’ the term congenital 
absence or asternia, partial or complete, 
seems preferable. Because ectopia cordis, or 
displacement of the heart outside the 
thoracic cavity, has occurred in association 
with absence of the sternum in some pa- 
tients,’ this term of partial ectopia cor- 
dis? should not be used to describe 
merely the easy palpable cardiac and aortic 
pulsations and the mediastinal herniation 
which occur because of the absence of the 
sternum. 

Embryologically, the sternum arises as 
two lateral bands of tissues which are in- 
dependent of the ribs and a single anterior 
rudiment at the cephalad area which is 
related to the development of the shoulder 
girdle. These are recognizable in the 6 week 
embryo. Gradually there 1s approximation 
of the sternal bands with the ventrally 
growing tips of the ribs. Simultaneously, 
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the two sternal ends fuse with each other 
and this is usually completed by the ninth 
week of embryonic life. There 1s also con- 
current union of the sternal bands into the 
anterior sternal rudiment. Subsequently, 
transverse divisions of the cartilaginous 
sternum result in a number of sternebrae. 
These lines of divisions or sutures always 
occur opposite the ends of each pair of ribs. 
Ossification of these intercostal sternebrae 
occurs with the appearance of one or more 
centers for each segment. At birth, the 
sternum 1s cartilaginous except for small 
areas of ossification.5-*:!! 

Congenital absence of the sternum 1s a 
morphologic entity produced by a specific 
defect in embryogenesis which apparently 
occurs before the sixth week of fetal life. 
Many other changes, especially of the 
cardiovascular system, occur which also 
attain their mature external configuration 
at this time. The heart descends from the 
cervical region to the left hemithorax and 
many important events go on, such as 
separation of the spiral conotruncal septum 
between the aorta and pulmonary artery, 
development of the aortic arches,’ absorp- 
tion of the primitive bulbus into the right 
ventricle, and differentiation of the atrial 
and ventricular septa. The sinus venosus 
and systemic veins become part of the 
right atrium, and the pulmonary veins 
unite with the left atrium. In addition, the 
splenic anlage is formed, the septum trans- 
versum reaches into definitive position and 
unites with the pleuroperitoneal membrane 
to form the diaphragm, and the primitive 
lung buds subdivide into the bronchial tree. 
This cluster of i important embryonic events 
between the sixth to eighth week of fetal 
life makes this period an especially vulner- 
able time for the inception of multiple 
congenital anomalies. Therefore, a terato- 
genic agent acting at this time may affect 

the formation of the sternum and compo- 

nent parts of the cardiovascular system and 
produce the varied congenital defects de- 
scribed by Currarino and Silverman? and 
Gabrielsen and Ladyman.? 

In addition to the aortic anomalies asso- 
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ciated with partial absence of the sternum 
in the case described above, there was 
dextrorotation of the heart (Fig. 2, 4 and 
B). The combination of asternia and dex- 
trorotation of the heart was encountered in 
only one other patient reported from this 
center. !? A left superior vena cava was also 
present (Fig. 34). Aneurvsmal dilatation of 
the aortic sinuses in association with coarc- 
tation of the aorta has been previously re- 
ported.” Indeed, a recent patient with 
coarctation of the aorta, dilatation of the 
aortic sinuses, and bicuspid aortic valves 
also developed severe aortic regurgitation.! 
The small almost diverticulum-type aneu- 
rysm of the ascending aorta, anomalous 
origin of the right innominate and thyro- 
cervical arteries from the ascending aorta, 
and the absence of the right carotid and 
vertebral arteries are, however, unique 
(Fig. 4, A-D). Only one patient with de- 
formed ears, large ones, and with sternal 
deformity has been previously reported.®7 

Because of the patient’s age, normal 
breast development, and concern of the 
modern generation for the female figure, 
sternoplasty rather than combined correc- 
tion of the sternal deformity and repair of 
the coarctation was made. Now that a good 
cosmetic sternal result has been attained, 
surgical repair of the coarctation is essen- 
tial, particularly because the hypertension 
cannot be readily assessed without aortic 
puncture or catheterization. 


SUMMARY AND CONCLUSION 


Aortography, performed because of car- 
diac murmurs in a 16 year old girl with 
congenital partial absence of the sternum 
and small ears, showed multiple anomalies 
of the aortic root, ascending aorta, brachio- 
cephalic arteries, and transverse aorta 
(atypical coarctation). There was aneu- 
rysmal dilatation of the aortic sinuses, 
bicuspid aortic valves, mild aortic regur- 
gitation, a small aneurysm (diverticulum) 
of the ascending aorta, abnormal origin of 
the right subclavian and thyrocervical 
trunk from the ascending aorta, absence of 
the right common carotid and vertebral 
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arteries, a dilated left common carotid 
artery, and atypical coarctation of the 
transverse aorta proximal to a dilated left 
subclavian artery. Hypertension of the as- 
cending aorta and a gradient across the co- 
arctation were masked by the anomalous 
origin of the right subclavian artery and by 
the postcoarctation position of the left 
subclavian artery. Although sternoplasty 
was performed initially for cosmetic and 
psychologic reasons, correction of the 
coarctation is essential, particularly be- 
cause the aberrant right subclavian artery 
and the location of the atypical coarctation 
proximal to the left subclavian artery mask 
the hypertension, which ordinarily is a very 
important guide for assessment of damage 
due to coarctation of the aorta. Absence of 
collateral channels, especially of the mam- 
mary and subclavian arteries, is also omi- 
nous and may be related to the anomalous 
origin of the right subclavian artery and to 
the atypical location of the coarctation 
(proximal to the left subclavian artery). A 
teratogenic agent active at the time of 
embryogenesis of the sternum and cardio- 
vascular system (at about the eighth week 
of fetal life) 1s believed to be responsible for 
these defects. 


The Brookdale Hospital Center 
Linden Boulevard at Brookdale Plaza 
Brooklyn, New York 11212 
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MICROCARDIA* 
AN UNCOMMON DIAGNOSTIC PROBLEM 


By LEONARD E. SWISCHUK, M.D. 
OKLAHOMA CITY, OKLAHOMA 


Vee as a diagnostic prob- 
lem, is certainly less frequently en- 
countered than cardiac enlargement. How- 
ever, when it is seen, the physician must 
consider a variety of causative disorders. 
Generally speaking, microcardia occurs 
with or without associated cardiac atrophy. 
Microcardia with éardiac atrophy occurs 
in association with chronic wasting disease 
or undernutrition, while microcardia with- 
out cardiac atrophy is usually seen secon- 
dary to a rapid decrease in blood volume 
e.g., severe dehydration or massive hemor- 
rhage. In both instances, correction of the 
underlying disease by appropriate therapy 
restores the heart size to normal. 

One case illustrating microcardia with 
cardiac atrophy and one case illustrating 
microcardia without cardiac atrophy are 
reported. 


REPORT OF CASES 


Case 1. (P.Z.). This 11 year old boy was ad- 
mitted to the Children's Memorial Hospital, 
Oklahoma City, on March 28, 1960, 10 months 
after a tonsillectomy. On this admission he pre- 
sented with a mass behind the right ear, a biop- 
sy of which revealed fibrosarcoma. It was 
thought that the tumor originated in the par- 
otid gland and had extended into the naso- 
pharynx and regional lymph nodes. Treatment 
consisted of a radical neck dissection and 
chemotherapy (cytoxan—cyclophosphamide). 
Immediately after the neck dissection and for 
a period of g months thereafter, the patient's 
condition was good. However, deterioration 
became apparent after this period and the pa- 
tient lost considerable weight, some 17 pounds 
over a 2 month period. He also showed the 
generalized wasting and debilitation of the final 
stage of neoplastic disease. Chest roentgeno- 
grams at this time showed the cardiac silhouette 
to be abnormally small (Fig. 1, 4 and B) and 
it was believed that this represented micro- 


cardia with true cardiac atrophy secondary to 
cachexia and undernutrition. The patient con- 
tinued to do poorly and expired approxi- 
mately 2 years after his initial hospitalization 
at the Children’s Memorial Hospital. Consent 
for an autopsy could not be obtained. 


Case ir. (B.H.). This 4 year old girl was 
admitted to the Children's Memorial Hospital, 
Oklahoma City, on July 20, 1966 with severe 
dehydration. She had been discharged just 13 
days previously following evaluation of possi- 
ble parental abuse.and anemia. The hemo- 
globin at that time was 8 gm. per 100 ml., and 
the hematocrit 25 per cent. The etiology of the 
anemia was thought to be on the basis of iron 
deficiency. 

At the present admission her temperature 
was 104° F., pulse 180 per minute, respirations 
40 per minute and weight 28 pounds. The pa- 
tient was unconscious and severely dehydrated. 
Signs of shock were present in that the blood 
pressure was 70/50 mm. Hg, and the pulse rapid 
and thready. Laboratory studies at the time re- 
vealed a sodium of 169 mEq./I., potassium 3.3 
mEq./l, chlorides 136 mEq./L, CO, 11 
mEQq./l., blood urea nitrogen 51 mg./1oo ml., 
hemoglobin 13.9 gm./100 ml., and hematocrit 
4I per cent. Comparison of these values with 
those on her previous admission, especially the 
hemoglobin and hematocrit, suggested a 
marked degree of hemoconcentration. 

A chest roentgenogram at this time revealed 
a marked decrease in the size of the heart, as 
compared to the roentgenogram obtained dur- 
ing the previous admission (Fig. 2, 4 and B). 
It was believed that this represented microcar- 
dia due to the severe dehydration. Fluid re- 
placement, consisting of plasma and intra- 
venous fluid, was immediately initiated. With 
rehydration, the heart returned to its original 
size within 24 hours (Fig. 3). Pulmonary 
edema, probably resulting from the vigorous 
fluid replacement, was present at this time but 
cleared completely on the following day. 

With rehydration the hemoglobin returned 
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to 8.6 gm./100 ml., and the hematocrit to 27 
per cent--values quite comparable to those on 
the previous admission when the patient's 
state of hvdration was normal. 
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little clinical significance and, in the vast 
majority of cases, this is probably a cor- 
rect assumption. Small cardiac silhouettes 
are frequently seen in normal asthenic 1n- 
dividuals, and an apparent decrease in 
cardiac size is noted secondary to severe 
asthmatic attacks and bronchiolitis. In 
these instances, the changes can be ac- 
counted for by “squeezing” of the heart and 
"elongation" of the mediastinum secon- 
dary to the increased intrathoracic pres- 
sure and depression of the diaphragm. 

There are, however, diseases which lead 
to an actual decrease in cardiac weight 
(atrophy), with the most commonly cited 
condition being Addison’s disease. ^^^ It 
is probable that the hypotension and 
lowered blood volume encountered in Ad- 
dison’s disease are responsible for the small 
heart. It might be further postulated that 
with prolonged decrease in blood pressure 
and volume, the heart is required to do less 
work and disuse atrophy ensues. This 
atrophy is evidently reversible as the heart 
returns to normal size with appropriate 
therapy."* 

Microcardia with cardiac atrophy also 
occurs as a consequence of undernutrition 
and cachexia,?4^? and is exemplified by our 





Fic. 3. 


Case rt. Note the return to original heart 
size and the typical "butterfly" pattern of pul- 
monary edema due to overhydration. 
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first case. It is usually seen as the result ot 
severe starvation or chronic wasting dis- 
ease such as malignant neoplasms and 
chronic infection. This has been substan- 
tiated by Hellerstein and Santiago-Steven- 
son? in their comprehensive study of car- 
diac atrophy, where they, in fact, showed 
that it was most commonly associated 
with neoplasm and chronic infection. 

Microcardia without cardiac atrophy 1s 
demonstrated by our second case, where a 
marked and rapid decrease in blood vol- 
ume produced a small heart. Patients with 
this tvpe of microcardia frequently exhibit 
signs of dehydration and in severe cases, 
shock may be present. Dehydration IS 
secondary to markedly reduced fluid in- 
take or extensive fluid loss, most com- 
monly due to severe diarrhea or massive 
hemorrhage. This type of microcardia 1S 
not as widely appreciated as is microcardia 
with cardiac atrophy, even though it is 
mentioned in most standard textbooks." ^^? 
It can be seen at all ages, but as fluid bal- 
ance is more precarious in the infant and 
young child, it becomes manifest more 
readily and more profoundly in this age 
group. Appropriate fluid therapy readily 
corrects the condition, but caution should 
be employed to avoid overhydration and 
pulmonary edema as demonstrated in Case 
II. 


SUMMARY 


The rather rare problem of microcardia 
is reviewed. 

Two broad groups, namely microcardia 
with cardiac atrophy and microcardia 
without cardiac atrophy are discussed. 

A case illustrating each type is reported 
and the etiologic factors are considered. 
Leonard E. Swischuk, M.D. 
Department of Radiology 
University of Oklahoma, 

Hospital 
800 Northeast Thirteenth Street 
Oklahoma City, Oklahoma 73104 
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CONGENITAL PULMONARY LYMPHANGIECT ASIS* 
CASE REPORT 


By A. EDWARD O'HARA, M.D.,t and HERMAN I. LIBSHITZ, M.D.1 


PHILADELPHIA, PENNSYLVANIA 





( «GENITAL lymphangiectasis, also 
known as congenital dilatation of the 
pulmonary lymphatics,’ congenital lymph- 
angiomatosis of the lung, or congenital 
cystic Ivmphangiectasis, ^ 5? is a patho- 
logic entity consisting of a developmental 
dilatation of the pulmonary lymphatics. 
This was first described by Virchow”? oc- 
curring in a full term fetus, and in whom he 
postulated that the lymphatic dilatation 
may be a cause of pulmonary cysts. Sub- 
sequent reports bv Bredt in 1951: of an in- 
fant living for 2 | day s, and Laurence*? re- 
porting in 2 separate papers 13 additional 
cases, brought the total to 16 cases bv 1959. 
Improvement in treatment of premature 
infants has apparently resulted in more of 
such patients surviving to a point of clinical 
study, thus bringing a knowledge of this 
entity out of a pathologic curiosity for the 
pediatric pathologist to a problem for the 
clinical pediatrician. Descriptions in the 
radiologic literature have been presented 
by Carter and Vaughn? in 1:961, and 
Tucker! in 1964, bringing the total re- 
ported cases to 28. 

The clinical picture of the disease in 
newborn infants is fairly constant. Ekelund 
et alt describe “a period of normal respira- 
tion for ten minutes to one hour, followed 
by attacks of coughing, dyspnea, cvanosis, 
and tachycardia.” The principal conditions 
considered in a differential diagnosis are: 
hyaline membrane syndrome, fetal atelec- 
tasis, and congenital heart disease. Of the 
latter, the types most frequent are total 
anomaly of venous return below the dia- 
phragm, and obstructive lesions such as 
congenital mitral stenosis, both of which 
give a reticulated pattern in the lungs. 


REPORT OF A CASE 


A male infant was born to a 20 vear old 
white, gravida 2 para 1 mother who had a nor- 
mal prenatal course. The delivery was spon- 
taneous and uncomplicated. The child weighed 
3,545 grams at birth and was 55.5 cm. long. The 
Apgar score at birth was 10, but by 2 hours of 
age, the child had become cyanotic, passive, 
cried only weakly on stimulation and was 
areflexic. Respirations were 28 per minute and 
the pulse was 60. 

Physical examination. No movement of air 
was heard in the lungs and no cardiac abnor- 
malities were detected. The remainder of the 
physical examination was unremarkable. De- 
spite vigorous supportive measures, the infant 
continued on a downhill course and expired 93 
hours after delivery. Positive pressure resuscita- 
tion was not a part of the attempted ventila- 
tory measures, 

Roentgenographic findings. A roentgeno- 
graphic examination of the chest (Fig. 1, a and 7) 
performed 2 hours after delivery revealed the 
lungs to be increased in volume as indicated by 
the position of the right hemidiaphragm at the 
eighth interspace posteriorly and the left hemi- 
diaphragm at a slightly lower level, and by 
marked increase in the anteroposterior diam- 
eter of the chest as seen in the lateral view. The 
lung fields had an over-all ground- glass density 
as seen in fetal atelectasis, or as in severe 
forms of hvaline membrane disease. Scattered 
throughout were areas of focal aeration giving 
a cystic appearance. No air bronchogram was 
visualized as is seen frequently in the hyaline 
membrane syndrome. In addition, a small 
pneumothorax was present in the left hemi- 
thorax and air was present in the mediastinum, 
best demonstrated in the lateral projection. 

Pathologic findings. On postmortem examina- 
tion (#8163) both lungs were found to be col- 
lapsed and the pneumothorax on the left con- 
firmed. The surface of both lungs revealed 
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FrG. 1. (a) Anteroposterior and (4) lateral roentgerograms of the chest performed 2 hours after delivery 
density bilaterally with areas of focal aeration. Note 


the slight pneumothorax on the left and air in the mediastinum. 


numerous small cysts filled with fluid. In the 
middle lobe and the lingular segment of the 
left upper lobe, some air-filled cysts were re- 
ported. Both lungs weighed 70 grams as op- 
posed to the average weight of 49.5 grams. On 
cut surface, the lungs were cystic and filled 
with fluid. The heart was within normal limits, 
with a patent foramen ovale, and a ductus 
arteriosus. The left vertebral artery took origin 
directly from the arch of the aorta. 

Microscopically, the lungs revealed congen- 
ital lymphangectasis seen chiefly in the sub- 
pleural areas, but extending into the interlobar 
septa and the perivascular areas (Fig 2). These 
cystic areas were lined with endothelium char- 
acteristic of lymphatics as contrasted to Cysts 
of bronchial origin which are lined with cuboidal 
epithelium. In some cysts, pink proteinaceous 
material was found. Frequently these lymphatic 
spaces were in close association with the blood 
vessels and the bronchi, as has been previously 
reported. The intervening pulmonary paren- 
chyma showed some immaturity as evidenced 
by thickened alveolar septa. 


DISCUSSION 


In this case congenital lymphangiectasis 
has been associated with both pneumo- 
thorax and air-filled cysts. In the absence of 


strenuous resuscitative measures, the prob- 
ability of pneumothorax resulting from 
spontaneous rupture of one of the air-filled 
cysts seems likely. Of those cases reported 
in the literature, 4 had roentgenograms 
made prior to death. In all, an increase in 
volume of the thorax was present, as dem- 
onstrated by a lowered position of the 
diaphragm. The parenchymal pattern has 
varied somewhat from the fine reticulated 
and linear densities to flocculent densities 
throughout both lungs. Allen ef al! re. 
ported a case of congenital lobar emphy- 
sema with a network of linear shadows 
traversing the hyperaerated lobe which, on 
surgical removal, proved to represent 
dilated lymphatics. In Laurence’s fourth 
case, illustrated by a reproduction of the 
chest roentgenogram, the right hemidia- 
phragm was located at the eighth rib pos- 
teriorly and showed the lung fields to be 
diffusely opacified and mottled, suggestive 
of a generalized cystic condition. Several of 
Laurence’s cases had superimposed em- 
physema with mild rupture of the alveoli. 
The pattern of the lungs in our case fits this 
general description. The variation in the 
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pattern seen in the roentgenograms of 
previously reported cases may be explained 
by the degree of dilatation of the lym- 
phatics which may vary in diameter from 1 
to 5 mm. The degree of associated atelec- 
tasis will further alter the density of the 
lung parenchyma. The general appearance 
of the lung, as seen in the roentgenograms 
of cases reported, closely simulates hyaline 
membrane syndrome or fetal atelectasis. 
However, none of the cases including the 
present one showed the presence of an air 
bronchogram so frequently seen in the 
former condition. 

The usual clinical course in cases of 
pulmonary lymphangiectasis has been quite 
similar. Following birth, the child may do 
well for a few minutes to 1 hour, but then a 
downhill course occurs, usually ending in 


Fic. 2. Microscopic section of the lungs shows the 
dilated lymphatics lined with endothelium and 
located subpleurally, but extending into the lung 
parenchyma. 
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death within 24 hours. That such may not 
be the inevitable ending is indicated by 2 of 
the 13 cases reported by Laurence,’ sur- 
viving 8 and 30 days, and of Javett et al., 
reporting a case in which the child was alive 
at g months of age despite repeated bouts 
of respiratory distress requiring hospital- 
ization. The diagnosis in this instance was 
made by open lung biopsy. The reproduc- 
tions of the roentgenograms of the chest 
showed voluminous lungs which altered 
little on expiration. No reticulated or 
patchy pattern was noted in the lung fields. 
These cases point out the fact that with 
better techniques for infant survival, this 
rare entity will have to be included in the 
differential diagnosis of respiratory distress 
in the newborn infant. Pulmonary lymph- 
angiectasis has been associated with 
other congenital anomalies, and congenital 
heart disease is seen in a high percentage of 
cases. 

Several theories as to the cause of con- 
genital pulmonary lymphangiectasis have 
been suggested, but the one generally ac- 
cepted is that of Laurence.*'? He points out 
that the lymphatics develop about the 
ninth week of intrauterine life and grow 
into the lung bud. By the fourteenth week, 
large trunks are formed in the connective 
tissue septa dividing the parenchyma into 
distinct lobules. This lobulation normally 
becomes indistinct at the twentieth week as 
the connective tissue diminishes and the 
lymphatics become much narrower. It 
would seem that the only satisfactory ex- 
planation of the histologic picture would be 
the continued growth of the lung with the 
connective tissue elements maintaining the 
proportion observed at the sixteenth week 


of fetal life. 


SUMMARY 


A case of congenital pulmonary lymph- 
angiectasis, associated with spontaneous 
pneumothorax and air-filled cysts is re- 
ported. It is becoming important to in- 
clude this condition in the differential 
diagnosis of respiratory distress in the new- 
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born infant, as better techniques for infant 


survival are developed. 


A. Edward O'Hara, M.D. 
Jefferson Medical College Hospital 
IIth & Walnut Streets 
Philadelphia, Pennsylvania 19107 
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PRIMARY TUBERCULOSIS IN CHILDHOOD WITH 
PARTICULAR EMPHASIS ON CHANGES AFFECTING 
THE TRACHEOBRONCHIAL TREE* 

By ALFRED L. WEBER, M.D,f KENNETH T. BIRD, M.D.,t 
and MURRAY L. JANOWER, M.D.$ 


BOSTON, MASSACHUSETTS 


ESPITE the decline of tuberculosis in 

recent vears, 1t still occurs frequently 
:nough to be considered in the differential 
liagnosis of chest diseases in childhood. 
[oo often the patient is treated for non- 
ipecific respiratory tract disease on an am- 
yulatory basis or in a general hospital with 
'onsiderable delay in establishing the cor- 
'ect diagnosis. This study was undertaken 
:0 review some of the important clinical 
ind roentgenologic features of childhood 
"uberculosis^? and to focus attention on 
-he high rate of obstruction of the bronchi 
rom endobronchial disease or extrinsic 
pressure by enlarged lymph nodes.^? 


METHOD AND MATERIAL 


Of the 235 children with primary tu- 
;»erculosis admitted to the Middlesex 
County Sanatorium, Waltham, Massachu- 
setts between 1960 and 1966, 85 were 
selected for this study on the basis of pos- 
tive cultures for human type tubercle 
»acilli. On admission, 3 daily specimens of 
zastric contents after fasting, a pharyngeal 
swab, and an early morning urine speci- 
nen were collected for individual culture 
for mycobacteria. If bronchoscopy was per- 
formed, bronchial washings were also cul- 
tured and at the same time guinea pigs 
vere inoculated. 

The chest roentgenograms of 83 of the 
children were available for review. These 
-onsisted of posteroanterior and lateral 
idmission roentgenograms with subsequent 
‘outine posteroanterior chest roentgeno- 
rams every month while in the hospital 
ind every 5 months on an outpatient basis 


for 2 vears following discharge. When in- 
dicated, additional roentgenographic stud- 
ies were done, such as oblique roentgeno- 
grams, laminagrams, and bronchograms. 
Bronchoscopy was performed in 32 chil- 
dren when obstructive disease in the 
bronchi was suspected from the chest 
roentgenograms. 

Following bacteriologic studies, each 
child was started on an antituberculosis 
treatment regimen which consisted of INH 
(isoniazid) 300 mg. per square meter per 
day and PAS (para-aminosalicylic acid) 
6 gm. per square meter per day. Strepto- 
mycin, 650 mg. per square meter per day, 
was added when the child was very ill 
from a complication such as miliary 
tuberculosis. When definite endobronchial 
disease was present, corticosteroids were 
also given. On the average, the children 
remained in the hospital for 4 months. 
Their stay was determined by the extent 
of the disease, the rapidity of clearing, and 
the home conditions. After discharge, treat- 
ment was continued for an additional 
years. 


DIAGNOSIS, CLINICAL SYMPTOMS, 
AND COMPLICATIONS 


The diagnosis of active primary tuber- 
culosis in this series was based upon a 
positive tuberculin reaction plus the isola- 
tion of Mycobacterium tuberculosis variety 
hominis from each patient. 

Even if a careful search for tubercle 
bacilli is made in children with active pri- 
mary disease, cultures will be positive only 
in up to 5o per cent of them (in our series, 


* Presented at the Sixty-seventh Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 


17-30, 1966. 
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Taste I 
LEAD TO DIAGNOSIS IN 85 CHILDREN 
No. Per Cent 
d ——————— MARC 
I. Contact checkup 53 (62.4) 
(a) asymptomatic 28 
(b) with symptoms 25 
2. School checkup 2 (o9) 
3. Unresponsive illness 30 (35,31 








36 per cent). A detailed account of the 
method by which the diagnosis was es- 
tablished in the 85 cases in this study is 
shown in Table 1. Fifty-five (65 per cent) 
of the children were detected on school and 
contact checkups, not by symptoms or 
complications. Of these, 25 admitted to 
only minor symptoms on direct or indirect 
questioning of their parents, although in 
some instances the chest roentgenogram 
showed extensive consolidation (Fig. 1). 
The remaining 30 (35 per cent) of the 
children with symptoms presented with 
lung disease which did not respond to the 
usual antimicrobial therapy and thus diag- 
nosis was often considerably delayed in 
this group. 

The symptoms generally were not strik- 
ing. The most common complaints were 
fever, cough, and anorexia; less commonly 
encountered were weight loss, excessive 
perspiration, chest pain, lethargy, and 
dyspnea. 

The radiologist, by being familiar with 








Fic. 1. Ill-defined hazy density in left mid lung with 
incompletely demonstrated enlarged left hilar 
and paratracheal lymph nodes in a s year old 
asymptomatic child. 
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the roentgenographic chest findings of 
tuberculosis, may often be the first physi- 
cian to suggest the diagnosis to the clini- 
cian, in the presence of pulmonary infiltra- 
tions with enlarged lymph nodes. 

If the disease is unrecognized in the 
early stages, particularly in young children, 
the rate of pulmonary and extrapulmonary 
complications increases, and late changes 
in the lung such as fibrosis and bron- 
chiectasis will occur more frequently. 

Table rr lists the complications in our 
series. The number of complications has 
considerably decreased as compared to 
earlier studies done prior to antituberculo- 
sis therapy or in comparison with the in- 
cidence of complications in other parts of 
the world.* Children under the age of 3 
years are particularly prone to develop 
complications. Pleural effusion is the most 
common complication and may be the only 
roentgenographic manifestation of tuber- 
culosis.5 The primary focus can often be 
obscured and is visualized in some cases 
only after removal of the pleural fluid. 
Cavitation is rare in childhood tuberculosis 
and was encountered in our series in only 
I case. There were no deaths of children 
admitted for tuberculosis to the Middlesex 
County Sanatorium during the period 
covered by this study. 


ROENTGENOGRAPHIC ANALYSIS 


The primary complex is made up of the 
primary infiltrate, lymphangitic spread, 


and enlarged regional lymph nodes (Fig. 2, 


A and B). 


TABLE II 


COMPLICATIONS IN 83 PATIENTS 














I. Miliary tuberculosis 2 
2. Cavitation I 
3. Bronchogenic spread 2 
4. Pleural effusion 9 
(a) slight 4 
(b) moderate 4 
(c) marked* I 
Total I4 


oE P 
* Only manifestation of tuberculosis. 


No. 1 
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Fic. 2. (4) Well-defined, slightly irregular, primary infiltrate adjacent to the right hilum and enlarged right 


hilar and paratracheal lymph nodes. (B) Clearing of infiltrate with regression of enlarged lymph nodes 
following 8 months of treatment with isoniazid and para-aminosalicylic acid. 


The primary infiltrate was ill-defined, 
often homogeneous, and in some cases 
patchy and linear. It usually ranged in size 
from I to ; cm. and was slightly more pre- 
dominant in the upper lobes with no signi- 
Rcant differences between the left and right 
lung or the anterior or posterior segments. 
Occasionally more than one primary in- 
&ltrate was visible in the lung fields. In 
some cases an entire lobe, often the right 
middle lobe, was consolidated. This con- 
solidated lobe was composed of the primary 
infiltrate plus atelectasis secondary to ob- 
struction from enlarged lymph nodes or 





ic. 3. Ill-defined primary infiltrate in the perihilar 
area of the left lung associated with enlarged left 
hilar, paratracheal and right paratracheal lymph 
nodes. Trachea is indented on the right by en- 
larged lymph nodes. 


endobronchial disease. In those cases in 
which the primary infiltrate subsequently 
calcified, it contrasted readily with the 
surrounding atelectatic densities (Fig. 7B). 
The infiltrate was nonspecific in type, and 
pneumonitis, fungus disease, and abscess 
also had to be considered in the differen- 
tial diagnosis. 

As indicated, one of the main roentgen- 
ographic features of primary tuberculosis 
‘sa combination of the primary infiltrate 
with enlarged lymph nodes. Usually the 
corresponding hilar lymph nodes are en- 





Fic. 4. Hemispheric, sharply-defined homogeneous 


density projecting off right mediastinum and 
simulating mediastinal tumor. No primary infil- 
trate is visible. Diagnosis established by lymph 
node biopsy at thoracotomy. 
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Tase III 


CLEARING OF PRIMARY INFILTRATE: 
SATISFACTORY FOLLOW-UP ON 47 PATIENTS 




















No. Per 
Cent 
Complete clearing 32 (68) 
time Range 5-28 months 
Average 6.2 months 
(4 patients had good clearing for 
6-12 months and final clearing 
after 12-36 additional months) 
Clearing with residual scars in lung 15 (32) 


Best clearing 
time Range 8-12 months 
Average 10.6 months 
Additional slight 
slow clearing 

time Range 10-48 months 


Average 27.2 months 





larged. In addition, the paratracheal lymph 
nodes, particularly on the right, and the 
mediastinal lymph nodes may be increased 
(Fig. 3). In our series of 83 chest examina- 
tions, 13 revealed bilateral hilar lymph node 
enlargement, 34 had enlarged regional 
hilar lymph nodes, and 33 had hilar and 
paratracheal lymph nodes predominantly 
on the right. In 3 cases lymph node enlarge- 
ment could not be assessed accurately 
because of obliteration by adjacent pri- 
mary infiltrate and atelectasis. When there 
are only enlarged paratracheal lymph 
nodes, a mediastinal tumor might be sus- 
pected; this occurred in 2 patients in our 
series (Fig. 4). In these cases a lymph node 
biopsy at thoracotomy established the diag- 
nosis of primary tuberculosis. 


CLEARING OF INFILTRATIONS AND CALCI- 
FICATIONS OF PRIMARY INFILTRATE AND 
LYMPH NODES 


Clearing of infiltrations and regression of 
enlarged lymph nodes is a slow process in 
tuberculosis in contrast to bacterial infec- 
tions. Adequate follow-up examinations 
were available in the 47 patients who were 
followed at Middlesex Sanatorium. Table 
III provides a detailed analysis of the rate 
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of clearing in these patients. It is to be 
noted that complete clearing occurred in 
32 (68 per cent) of the patients over an 
average duration of 6.2 months, depending 
to some extent on the size of the initial 
lesions. Extensive lesions with proper 
therapy, however, may clear completely, 
as demonstrated in a patient with bronchial 
spread and extensive left pleural effusion 
(Fig. 5, and B). 

Definite clearing of infiltrations could be 
seen in about 1 to 2 months after the in- 
stitution of therapy and was often moderate 
in degree at 3 to 4 months. Complete 
clearing occurred within g to 12 months in 
most of the cases (Fig. 2, 4 and B), but 
was more gradual and up to 4 years in 
several patients. Factors which influence 
the rate of clearing are poorly understood. 





Fic. 5. (4) Multiple patchy ill-defined densities 
throughout right lung. Large pleural effusion is 
on the left with suggestion of densities in the 
lung and enlarged hilar and paratracheal lymph 
nodes. Roentgenographic appearance is consistent 
with bronchogenic spread from a primary infil- 


trate. (B) Normal chest 2 
tuberculosis therapy. 


years following anti- 
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Late changes such as fibrosis were seen in 
15 (32 per cent) of the cases, and, as ex- 
pected, fibrosis occurred most often in pa- 
tients with extensive infiltrates or where 
there was delaved antituberculosis therapy 
(Fig. 7C; and 10). The fibrosis, however, 
was slight in degree. 

The decrease in size of the enlarged 
lymph nodes usually paralleled the rate of 
clearing of the lung infiltrate. However, in 
some cases, the lymph nodes remained en- 
larged, or grew even larger, following the 
institution of therapy. It appears that the 
disease in lymph nodes is more resistant to 
antituberculosis drugs. 

In 58 patients with adequate follow-up, 
calcification in the primary infiltrate oc- 
curred in 10 (17 per cent) of the cases as 
early as 3 months and as late as 30 months. 
Calcification of the lymph nodes occurred 
in 21 cases (36 per cent) with a range of 6 to 
72 months. The deposition of calcium is 
presumably related to the amount of casea- 
tion necrosis. The calcification was gran- 
ular, mottled, and was irregular in outline. 
The over-all size of the calcified areas con- 
tracted into a small focus as healing pro- 
gressed (Fig. 7C). In 2 cases where miliary 
spread occurred, calcification was seen in 
the spleen at 6 and 12 months, respectively. 


ATELECTASIS AND OBSTRUCTIVE 
EMPHYSEMA 


Atelectasis occurred in 25 (30 per cent) 
of the cases and was associated with ob- 
structive emphysema in 4 (Fig. 6; and 7, 
A, B and C). In only one case was obstruc- 
tive emphysema the only manifestation of 
partial obstruction due to endobronchial 
disease and enlarged lymph nodes (Fig. 8). 
In 3 patients atelectasis was present on 
admission, while in the others atelectasis 
developed during treatment, usually 1 to 
6 months after the institution of antitu- 
berculosis therapy. 

During the development of atelectasis 
and/or obstructive emphysema patients 
did not demonstrate symptoms, with the 
exception of one who suffered acute res- 
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lic. 6. Development of atelectasis of right lower lobe 
2 months after institution of antituberculosis ther- 
apy. Note enlarged right hilar and paratracheal 
lymph nodes. Atelectasis cleared 1 month later. 


piratory embarrassment for a few days. 
Bronchoscopy, with removal of thick se- 
cretions and granulation tissue, alleviated 
the symptoms considerably in that par- 
ticular patient. 

The location of segments where atelec- 
tasis or obstructive emphysema was dem- 
onstrated is tabulated in Tables 1v and v. 

Resolution of atelectatic changes took 
place in most cases in from 1 week to 3 
months. In 1 case, atelectasis was irrever- 
sible and was complicated by advanced 
bronchiectasis (Fig. 10). 


TRACHEOBRONCHIAL CHANGES, BRONCHO- 
SCOPIC AND BRONCHOGRAPHIC FINDINGS 


Changes in the trachea or bronchi could 
be identified in 23 (28 per cent) of the 
cases. The enlarged lymph nodes indented 
the trachea or compressed the bronchi 
(Fig. 3; and g). In some instances the in- 
Hamed, enlarged lymph nodes were matted 
against the bronchi and secondary mucosal 
edema was identified on bronchoscopy. Ca- 
seation necrosis in the lymph nodes may 
progress with perforation through the 
bronchial wall into the lumen of the bron- 
chus with complete or partial occlusion. In 
5 of our cases at bronchoscopy, a small 
opening in the bronchial wall was seen. In 
12 of our cases granulation tissue was iden- 
tified within the bronchi. This may occur 


- 
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Fic. 7. (4) Atelectasis of the left upper lobe with 
obstructive emphysema of left lower lobe. Shift of 
heart and mediastinum to the right. (B) Mottled 
calcification in area of caseation necrosis within 
atelectatic left upper lobe. Partial re-expansion of 
left lower lobe 2 months after 4. (C) Healing of 
primary infiltrate with contraction of area of cal- 
cification. Residual fibrosis adjacent to upper 
pole of left hilum 4 years after 4. 


following perforation of a lymph node or 
may be an independent process from a 
caseating focus in a bronchial wall. Tables 
vi and vu provide a detailed account of the 
tracheobronchial changes seen on roent- 
genography and the findings at bronchos- 
copy. 

If children with intrinsic or extrinsic 
bronchial occlusion are treated late or in- 
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adequately, bronchial stenosis may de- 
velop. If the bronchial lumen is compro- 
mised by the changes described above, 
atelectasis, obstructive emphysema, and 
bronchiectasis may develop.*?'? 
Bronchograms were available in 7 chil- 
dren and showed slight tubular bron- 
chiectasis in 4. In one child there was a col- 
lapse of the right middle and lower lobes 
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Fic. 8. Obstructive emphysema of right lung with 
shift of heart and mediastinum to the left. This is 
secondary to endobronchial disease with enlarged 
lymph nodes. 


with advanced tubular bronchiectasis (Fig. 
10). The other 2 bronchographic studies 
were normal. 


DISCUSSION 


Tuberculosis is still a major health prob- 
lem in the United States with 60,000 new 
cases reported annually." In 1961, ap- 
proximately 10,000 people died of tubercu- 














losis in the United States.? In Mas- 
sachusetts between 1960 and 1966, 381 
TaBLeE IV 
ATELECTASIS IN PRIMARY TUBERCULOSIS 

Incidence 25/83 (30%) 
Development of atelectasis 

Admission 3 

During treatment (1-6 months) 22 
Location: 

RUL 6 LUL 7 

RML I LLL I 

RML and RLL 6 

RELL 4 
Resolution: 

1 week-3 months I9 

6—12 months [s 

No resolution 1 








RUL= Right upper lobe. 
RML= Right middle lobe. 
RLL- Right lower lobe. 
LUL - Left upper lobe. 
LLL- Left lower lobe. 
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TABLE V 


OBSTRUCTIVE EMPHYSEMA 





Incidence 5/63 (6%) 


Development: 


During treatment 1—9 months 


Associated with atelectasis except I 
Location: 

Right lung I LLL 2 

RML and RLL i 

RLL I 





RML= Right middle lobe. 
RLL= Right lower lobe. 
LLL= Left lower lobe. 


cases of primary tuberculosis were regis- 
tered. This number is about 5 per cent of 
the adult cases reported during that period 
of time in the State of Massachusetts. 

Diagnosis of primary tuberculosis re- 
ported to the Massachusetts Department 
of Public Health is based on a positive 
tuberculin test, a chest roentgenogram con- 
sistent with this diagnosis and, in some 
cases, positive bacteriology. Diagnosis by 
a positive tuberculin test alone is not re- 
portable. 

Prevention and cure of childhood tu- 
berculosis are based on (1) detection of 
cases at an early stage, mainly by tuber- 
culin testing and chest roentgenography; 





Fic. 9. Large primary infiltrate in left lung with 
enlarged lymph nodes which cause indentation 
and narrowing of left main stem bronchus. 
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Tase VI 
NARROWING OF MAIN BRONCHI AND 
INDENTATION OF TRACHEA 
Incidence 23/83 (28%) 
Right main bronchus 4 
Left main bronchus 7 
Bilateral main bronchi I 
Right tracheal indentation 9 


t2 


Left tracheal indentation 








and (2) adequate treatment of these pa- 
tients to ced à cure and prevent progres- 
sion of the local disease or extrapulmonary 
complications. 

Discovery of childhood cases by case 
finding methods will often lead to the de- 
tection of adult cases. Detection of a source 
case is more likely in infants and younger 
children.? With proper treatment of adult 

cases, a potential source of infection, es- 
specially for small children, is removed fr om 
the environment. 

Conversion of the tuberculin test from 
negative to positive indicates active in- 
fection. The tuberculin test becomes posi- 
tive from 3 to 10 weeks after infection. 
The first infection is in the lung in 95 per 
cent of the cases with a decrease in fre- 


VII 


BRONCHOSCOPIC FINDINGS IN 32 PATIENTS 


ILABLE 








|. Negative 5 
2. Granulation tissue in bronchi id 
(a) associated with perforation i 
(b) associated with edema 4 
(c) associated with pressure 4 


. Perforation without granulation tissue 


oe 
ww 
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4. Extrinsic pressure from lymph nodes 7 
(a) associated with edema 3 


5. Bronchial stenosis 


, 
-—] 


C2 


6. OUR only 
(a) secretions in addition to 
above findings 2 


Cnm 
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quency in other sites, such as the cervical 
lymph nodes, skin, nose, tonsils, middle 
ear, parotid, conjunctiva, and gastrointes- 
tinal tract. 

A roentgenographic examination of the 
chest after a positive tuberculin test will 
reveal infiltrations in up to 25 per cent of 
cases. An infiltrate in the lung is more 
frequently found in younger children as 
compared to older children and adults. 


The ultimate proof of the tuberculous 


nature of infiltrations in the lung is the find- 
ing of tubercle bacilli in cultures or guinea 
pig inoculations. 

Most children afflicted with primary 
tuberculosis have no symptoms and the 
infection takes a benign course with ap- 
parent spontaneous healing. The primary 
complex, however, may be the source of 
endogenous lesions later on in adolescent 
or adult life. The infection is then labeled 
reinfection or chronic tuberculosis. 

Reinfection tuberculosis® occurs most 
frequently in the apical and sub apical areas 
of the lung. It is uncommon in young 
children but increases in frequency after 


l'16. 10. Atelectasis and bronchiectasis of right mid- 
dle and lower lobes in patient with untreated pri- 
mary tuberculosis. 
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the age of 7 vears with the greatest risk 
during adolescence, particularly in girls. 
The incidence reported in the literature 
ranges from 0.5 to IO per cent and was 
about 7 per cent among 622 children from 
the Bellevue Hospital. They developed 
reinfection tuberculosis after intervals 
varying from 3 months to 20 years. 

In a small. percentage of cases, local 
pulmonary progression ensues, par ticularly 
if early treatment is not instituted. Most 
frequently observed are pleural effusion, 
miliary tuberculosis, bronchiogenic spread, 
and cavity formation. Ordinarily, these 
changes occur within one year after the 
onset of the primary disease, and the de- 
velopment of widespread extrapulmonary 
dissemination may occur concomitantly. 

Meningitis is responsible for the largest 
percentage of deaths in childhood tuber- 
culosis and is often seen within the first 
4 months.’ Bone and joint tuberculosis 
and lymph node tuberculosis usually occur 
within the first 2 vears of the onset of pri- 
mary tuberculosis. 

Late complications, years after the onset 
of primary tuberculosis, may be geni- 
tourinary, gastrointestinal, and reinfection 
tuberculosis. 

Treatment of asymptomatic primary tu- 
berculosis with INH and PAS has signifi- 
cantly reduced the incidence of local pro- 
gression, late changes such as bronchiectasis 
and fibrosis, and the extrapulmonary dis- 
semination. As illustrated in Table rt the 
complication rate was low 1n our group of 
children, and there were no deaths. This is 
in contrast to the studv from the Bellevue 
Hospital between 1930 and 1947 before 
antituberculosis treatment.’ In their series 
the mortality rate was 22 per cent in 964 
children afflicted with primary tuberculo- 
sis. With the advent of antituberculosis 
therapy, a constant decline in death rate 
has occurred in the United States and in 
other parts of the world. 


SUMMARY 


Primary tuberculosis in children is still 
encountered frequently enough to be con- 


Primary Tuberculosis in Childhood 


Ig3I 


sidered in the differential diagnosis of lung 
diseases or otherwise unexplained persis- 
tent respiratory disease. Most cases are 
detected by case finding methods or be- 
cause of an illness unresponsive to anti- 
microbial chemotherapy. Symptoms are 
usually of a minor nature or absent. Most 
frequently encountered are fever, cough, 
and weight loss. 

Primary tuberculosis in children is char- 
acterized by pulmonary infiltrates with as- 
sociated enlarged lymph nodes in the hilar 
and paratracheal areas and in the medias- 
tinum, predominantly in the area of the 
bifurcation of the trachea. The infiltrations 
are most often homogeneous, ill-defined, 
and mav involve an entire lobe. 

Narrowing of bronchi and/or indentation 
of the trachea by enlarged lymph nodes is 
a frequent finding. Atelectasis and ob- 
structive emphysema are a consequence of 
the bronchial changes and occurred in 30 
per cent of our cases. Atelectasis often de- 
velops during treatment and clears within 
6 months. Clearing of the primary infiltrate 
and regression of lymph nodes takes place 
in from g to 12 months in the large propor- 
tion of cases. However, slow clearing up to 
4 vears can be seen in a few cases. 

Calcium is deposited in areas of casea- 
tion necrosis and was found after treat- 
ment as early as 3 months in the lung and 
6 months in thelymph nodes. 

Alfred L. Weber, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 





We would like to thank Dr. Rudolf Toch 
of the Massachusetts General Hospital and 
Dr. Alice M. Broadhurst of the Middlesex 
Sanatorium for their help in reviewing the 
manuscript. 


REFERENCES 


1. Carrey, J. P. Pediatrie X-Ray Diagnosis; A 
Textbook for Students and Practitioners. of 


Pediatrics, Surgery and Radiology. Fourth 
edition. Year Book Publishers, Inc., Chicago, 


1961, pp. 360-385. 
. Diagnostic Standards and Classification. of 


t 


132 


Tuberculosis. National Tuberculosis Associa- 
tion, New York, 1961, p. 43. 

. HErBERINGTON, E. K. Personal communication, 
1967. 

. Jones, E. M., Peck, W. M., and Wirus, H. S. 
Bronchiectasis following primary tuberculosis. 
Am. F. Dis. Child., 1946, 72, 296-309. 

. Jones, E. M., RarrerrTy, T. N., and Wirus, H. 
S. Primary tuberculosis complicated by bron- 
chial tuberculosis with atelectasis (epitubercu- 
losis). dm. Reo. Tuberc., 1942, 46, 392—406. 

. Lincoity, E. M., Davies, P. A., and Bovorn- 
Krrri, S. Tuberculous pleurisy with effusion in 
children: study of 202 children with particular 
reference to prognosis. 4m. Reo. Tuberc., 1958, 
77, 171-289. 

. LiNcozx, E. M., GILBERT, L. A., and MORALES, 
S. M. Chronic pulmonary tuberculosis in indi- 
viduals with known previous primary tubercu- 
losis. Dis. Chest, 1960, 38, 473—482. 


Alfred L. Weber, Kenneth T. Bird and Murray L. Janower 


May, 1968 


8. Lincotn, E. M., Harris, L. C., BOVORNKITTI, 


S. and CannETERO, R. W. Endobronchial 
tuberculosis in children: study of 156 patients. 
Am. Rev. Tuberc., 1958, 77, 39-61. 


. Lincoun, E. M., and SeweLL, E. M. Tubercu- 


losis in Children. McGraw-Hill Book Company, 
New York, 1963. 


. Surrg, M. H. D. Tuberculosis in adolescents: 


characteristics, recognition, management. Clin. 
Pediat., 1967, 6, 9-15. 


. Traucer, D. A. Tuberculosis in children in 


United States: trends and current status. Clin. 
Pediat., 1966, 5, 685-687. 


. Tuberculosis in 1963—An Overview. Communi- 


cable Disease Center, U.S. Department of Public 
Health, Education and Welfare, U. S. P. H. S., 


1963, 1—9. 


. WeNLuND, D. E. Pulmonary nodules, fever, and 


hepatosplenomegaly in 2-month-old child. 
F.4.M.A., 1966, 196, 2976-279. 


Vor. 103, No. 1 


CHRONIC GRANULOMATOUS DISEASE 
OF CHILDHOOD* 


By W. J. H. CALDICOTT, M.B., B.S.,t and R. L. BAEHNER, M.D. 


BOSTON, MASSACHUSETTS 





HRONIC granulomatous disease is à 

fatal hereditary disease in which there 
are recurrent and chronic bacterial infec- 
tions of the skin, respiratory tract, lymph 
nodes, liver, spleen and bones due to 
diminished bacterial killing by leukocytes. 
Transmission is by sex-linked recessive in- 
heritance with males being affected, while 
the carrier female is usually asymptomatic. 
Symptoms commonly develop during the 
first vear of life. Early in the course of the 
disease staphylococci are the most common 
pathogens but, subsequently, less virulent 
bacteria are often isolated. 

This entity was first. described. by 
Berendes, Bridges and Good, as "a fatal 
granulomatosis of childhood," and has 
been described in other reports as “a 
syndrome of recurrent infection and in- 
filtration of viscera by pigmented lipid 
histiocytes”; “fatal granulomatous disease 
of childhood"; ? “progressive septic granu- 
lomatosis";? and “chronic granulomatous 
disease. ?? 

Immunoglobulin levels and delayed hy- 
persensitivity response to skin test antigens 
are normal, but recently an immunologic 
and metabolic defect in the peripheral 
blood granulocytes has been identified?” 
Granulocytes occur in normal numbers and 
do ingest bacteria, but are unable to de- 
stroy them. This results in the proliferation 
of tissue histiocytes which contain a 
peculiar pigmented lipid, and the forma- 
tion of abscesses and characteristic, al- 
though nonspecific, granulomas containing 
scattered areas of calcium. A diagnostic 
laboratory test using tetrazolium dye and 
peripheral blood leukocytes is now avail- 
able.’ 


This report describes the clinical mani- 
festations and roentgenologic findings of 3 
unrelated male children. 


REPORT OF CASES 


Case 1. R.G. was a 3 year old Negro boy 
admitted to another hospital 4 times because 
of fever, cervical lymphadenitis, and pneu- 
monia. He first developed enlargement of cer- 
vical lymph nodes at the age of 3 months and 
had surgical drainage for suppurative cervical 
lymphadenitis at the age of 8 months. 

Admission for the first time to Children’s 
Hospital Medical Center was at the age of 14 
months for evaluation of prominent cervical 
lymphadenopathy and hepatosplenomegaly. 
The cervical lymph nodes had again become 
abscessed, required incisional drainage, and 
Staphylococcus aureus was cultured from the 
exudate. He responded slowly during the fol- 
lowing 1 month to antibiotic therapy. 

At the age of 23 months he was re-admitted 
with generalized furunculosis and fever. Bone 
marrow culture revealed Staphylococcus aureus, 


A chest roentgenogram was normal. Immuno- 
globulins were normal. 

Open liver biopsy performed at the age of 25 
vears revealed a diffusely enlarged liver with 
only minimal fibrosis and no significant hepatic 
cell involvement. À grossly enlarged appendix 
was removed at that time and contained mul. 
tiple submucosal abscesses. An aspirate of an 
enlarged cervical lymph node grew out A/ed- 
siella aerobacter. 

A mild hypochromic anemia, unresponsive to 
iron therapy, was present from the age of 1 
year. White blood cell counts ranged between 
10,000 and 2:,000 per cubic mm., with a gran- 
ulocytic predominance and eosinophilia of 8 to 
10 per cent. 

His fourth hospital admission at the age of 3 
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Case 1. Terminal hospital admission. (4) The first roentgenogram showed dense confluent opacity 


involving the right middle and lower lobes without segmental localization. (B) After 3 weeks of intensive 
therapy the process had extended throughout most of the right lung. (C) Following steroid therapy, partial 
clearing occurred during the next 3 weeks. (D) Death intervened due to overwhelming pulmonary disease 
at the end of a further 3 weeks, and the final examination showed that the right lung was totally opaque and 
there were scattered parenchymal lesions occupying most of the left lung. 


years was for treatment of pneumonia. His 
chest roentgenogram (Fig. 14) showed dense 
confluent opacity involving the right middle 
and lower lobes, but lacked distinct segmental 
localization. Endotracheal aspirate cultures 
grew out Staphylococcus aureus initially, but 
subsequently, Candida albicans and Klebsiella 
aerobacter were isolated during a course of in- 
tensive antibiotic therapy. After 3 weeks of 
treatment the right pulmonary opacity had ex- 


tended (Fig. 18) but partial clearing occurred 
during the next 3 weeks (Fig. 1C) while ste- 
roids were being used. Fever was persistent, 
respiratory distress increased, and the last 
roentgenogram (Fig. 1D), 9 weeks after admis- 
sion, showed a totally opaque right lung and 
scattered left pulmonary lesions. There was 
dense calcification of cervical lymph nodes (Fig. 
2]. 


At autopsy both lungs contained extensive 
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Fic. 2. Case 1. There was dense calcification in the 
cervical lymph nodes which had been the sites of 
repeated suppurative lymphadenitis (arrows). 


bronchopneumonia and multiple granulomas 
with large central areas of coagulative necrosis. 
The liver and spleen were enlarged and con- 
tained many pigmented lipid histiocytes; there 
were 2 small hepatic granulomas. The lymph 
nodes throughout the body were moderately 
enlarged and many contained granulomas. 


Case u. D.L. was a white male who was well 
until 34 months of age when he developed 
“bronchiolitis” which cleared after 8 days of 
antibiotic therapy. At 10 months, he developed 
right otitis media and subsequently an abscess 
in a right submandibular lymph node, which 
resolved with incision and drainage and a 
course of penicillin and streptomycin. The cul- 
tures were negative. At 24 years of age, a sup- 
purative left submandibular lymph node also 
required incision and drainage; the culture grew 
Staphylococcus aureus, coagulase positive. At 
2 43 years he developed fever to 104^F. and 
was admitted to another hospital because of 
pneumonia, with a cavity and pneumatocele 
in the right middle lobe. There were bilateral 
pleural effusions and infiltrates in both the 
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right middle and left lower lobes. Pharyngeal 
cultures revealed Staphylococcus aureus, coagu- 
lase positive, and treatment with erythromycin 
and chloromycetin produced some clinical and 
roentgenographic improvement. 

He developed a suppurative right submandib- 
ular lymph node 1 week before transfer to 
Children’s Hospital Medical Center while still 
on antibiotic treatment. This again required in- 
cision and drainage and the culture revealed 
Staphylococcus aureus. Gastric washings for 
acid fast bacilli were negative as were all skin 
tests. At this time physical examination re- 
vealed a boy who was below normal both in 
height and weight. He had shotty submandib- 
ular lymph nodes and surgical scars in both 
submandibular areas. The liver and spleen were 
slightly enlarged. Rhonchi were heard in both 
lungs. A white blood cell count showed 10,200 
cells per cubic mm., with 64 per cent granular 
leukocytes. À roentgenogram (Fig. 3/7) demon- 
strated a discrete nodular opacity in the left 
lower lobe and diffuse opacity throughout the 
right lung. No calcification could be seen in 
these lesions. During the following 6 months 
gradual, but incomplete, clearing of these 
lesions occurred. 

On the final hospital admission this boy was 
found to have gram negative septicemia which 
was rapidly fatal. The chest roentgenogram 
(Fig. 3B) showed abnormal right perihilar den- 
sity, diffuse, poorly defined areas of consolida- 
tion throughout both lungs and residual opac- 
ity in the left lower lobe, at the site of the pre- 
viously described nodular lesion. 

At autopsy a large granuloma was found at 
the left lung base, and other granulomas were 
scattered throughout the lungs, liver, spleen and 
lymph nodes. As in Case r, there was extensive 
coagulative necrosis in the pulmonary lesions. 
Many organs were infiltrated by characteristic 
lipid histiocytes but there was sparing of the 
lungs, in keeping with the findings in other 
reported cases. 


Case rr. R.P. is a g} year old white boy 
admitted to hospital 11 times, beginning at the 
age of 6 months, when he developed cervical 
lymphadenitis. A liver biopsy was performed 
at I year, and this revealed a collection of 
lymphocytes in an area of fibrosis, but was 
otherwise normal. At the age of 23 years, he was 
admitted for fever, pneumonia with pleural ef- 
fusion and hepatosplenomegaly. Hemolytic 
Staphylococcus albus, coagulase negative, Was 
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Fic. 3. Case 11. (4) Six months before death, a discrete nodular opacity in the lower lobe of the left lung 
diffuse opacity throughout the right lung were seen. The lesions contained no calcification. (B) This re 
genogram was taken during the terminal admission with gram negative septicemia and demonstrat 
decrease in size of the left lower lobe nodule, abnormal right perihilar density and diffuse, poorly def 
areas of consolidation involving both lungs. 


cultured from a bone marrow aspirate. lour 
months later a lung abscess was drained and 
Nocardia asteroides was grown from the con- 
tents. At the age of 5 years he developed pain 
over his liver and a right subphrenic abscess, 
which contained 3 to 4 ounces of yellow pus, 
was drained. Staphylococcus aureus, coagulase 
positive, was cultured. Five months later he 
again complained of right upper quadrant 
tenderness, and a granuloma of the dome of the 
right lobe of the liver was found at laparotomy. 
Multiple liver abscesses were evident on the 
liver scan obtained when he was 8 years of age. 
He was again treated for pneumonia at that 
time. At the age of 9 years he was admitted 
with an anterior abdominal wall abscess and 
persistent fever. A cervical lymph node was 
incised, drained, and Staphylococcus aureus, 
coagulase positive, was cultured. His hemo- 
globin has ranged from between 8 to g grams 
per cent, and each episode of infection has been 
associated with a granulocytic leukocytosis. 
Immunoglobulins were normal. 

During his one admission to Children’s 
Hospital Medical Center, physical examina- 
tion revealed generalized lymphadenopathy, 
especially in the cervical region, and an en- 
larged liver and spleen, palpable 5 cm. below 
the costal margin. 


A chest roentgenogram (Fig. 4), showed 
results of the right subdiaphragmatic and | 
abscesses; there was deformity of the diaphr: 
and right seventh rib and local pulmonary 
pleural scarring. Fine calcifications in the 
lung, laterally, indicated the site of prev 
infection and possibly represented small g 
ulomas. The spleen was enlarged (Fig. 5) 
contained multiple discrete areas of spec 
calcification. 


DISCUSSION 


It has been speculated that this dis: 
is the result of a lack of the leukoc 
oxidase enzyme which is thought to 
necessary for the release of bacteric 
factors from leukocytic granules du 
phagocytosis. 

In normal leukocytes, phagocytosis 
volves the ingestion of bacteria, br 
down of cytoplasmic granules and rel 
of bactericidal substance within the 
During this process there is increased in 
cellular lactic acid production by anaer 
oxidation of glucose (Embden-Meyer 
pathway) and increased oxygen consu 
tion due to aerobic oxidation of glucos 
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phosphate (Pentose pathway). In the 
leukocyte, the Pentose pathway is influ- 
enced by a leukocytic oxidase enzyme 
which can be identified during phago- 
cytosis by the reduction of a tetrazolium 
dye, nitroblue. 

The granules of chronic granulomatous 
disease leukocytes have been isolated bv 
ultracentrifugation and disrupted by lactic 
acid to release bactericidal substances 
which demonstrate adequate bacterial kill- 
ing. However, when these cells are ob- 
served microscopically during phagocy- 
tosis, bacterial ingestion is seen to be 
normal, but degranulation is abnormally 
slow. During incubation with bacteria, 
these abnormal leukocytes produce normal 
amounts of lactic acid, but there is no in- 
crease in oxygen consumption and aerobic 
oxidation of glucose-6-phosphate, and the 
reduction of nitroblue is impaired. 

These findings suggest that bacterial 
ingestion may be related to anaerobic 
oxidation of glucose, while aerobic oxida- 





Fic. 4. Case iri. Deformity of the right seventh rib 
and adjacent pleural and parenchymal lung 
scars were the result of a healed right subphrenic 
abscess which had required surgical drainage. Fine 
calcification in the periphery of the left lung indi- 
cates multiple small granulomas. 
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Fic. ¢. Case iri. The spleen was moderately enlarged 


and contained multiple regions of speckled cal- 
cification. 


tion is necessary for the breakdown of 
granules and is defective in this disease 
due to a lack of leukocvtic oxidase enzyme.’ 

A diagnostic in vitro screening test, 
based upon the color change of nitroblue 
dve to a purple color in the reduced state 
by intact phagocytosing granulocytes, can 
be used to identifv affected patients and 
their carrier mothers, who show an inter- 
mediate reaction.’ 


DIFFERENTIAL DIAGNOSIS 


Four hereditary conditions in which 
there is an abnormal host response to 
infection must be mentioned; 2 of these, 
like chronic granulomatous disease in child- 
hood, are sex-linked, and 2 are transmitted 
by autosomal inheritance. 

Congenital agammaglobulinemia — 1s 
transmitted as a sex-linked recessive and 
can be suggested by lack of adenoid tissue 
as seen on a lateral roentgenogram of the 
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nasopharynx, and substantiated by lack 
of gammaglobulins. 

The Aldrich syndrome! is also trans- 
mitted as a sex-linked recessive and a lack 
of adenoid tissue has been described.‘ 
This condition 1s characterized by chronic 
infection of the ears, skin and lungs, and 
bloody diarrhea due to thrombocytopenia, 
but granulocytic function is allegedly nor- 
mal. Low isohemagglutinin levels have 
been reported in this condition. 

In Chédiak Higashi disease®!® the in- 
heritance is autosomal recessive since both 
sexes ate affected. Thrombocytopenia, 
photophobia and partial albinism, hepato- 
splenomegaly, lymphadenopathy and re- 
current pneumonia are the principal man- 
ifestations. The finding of giant granules 
in the leukocytes is diagnostic in this 
disease. 

Ataxia telangiectasia®!°1® is inherited 
as an autosomal recessive and is charac- 
terized by progressive cerebellar ataxia, 
telangiectasia of the bulbar conjunctivae 
and skin, and frequent sinus and respiratory 
infections. Patients with ataxia telangi- 
ectasia and Chédiak Higashi disease may 
die from overwhelming infection, but early 
death from lymphoma is also common. 


ROENTGENOLOGIC FINDINGS 


Recurrent pneumonia with incomplete 
resolution, or progression to abscess forma- 
tion, in the face of adequate antibiotic 
therapy, suggests a defect in the patient’s 
response to infection. In chronic granulo- 
matous disease, pulmonary lesions have 
been seen to coalesce into large, relatively 
discrete, nodular opacities which may calci- 
fy. Thoracic and cervical lymph nodes 
which contain granulomas may also calcify, 
and be recognized on a chest roentgeno- 
gram. Hepatosplenomegaly is frequently 
present due to multiple abscesses or 
granulomas within these organs. Liver 
abscesses have been demonstrated in 1 of 
our patients, not included in this report, 
by the method of total body opacifica- 
tion," and diffuse speckled calcification of 
the spleen was seen in Case 111. Acute and 
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chronic osteomyelitis involving many bones 
has been a frequent complication. 

Calcification of the lesions, although not 
present in all cases, has been a prominent 
roentgenographic finding; in Case m it was 
only recognized in the histologic sections 
made at autopsy. 


SUMMARY 


Chronic granulomatous disease is an 
hereditary disease of males who have an 
abnormality in their defense against bac- 
terial infections. Recently it has been shown 
that granulocytic leukocytes, in these 
patients, lack a leukocytic oxidase enzyme 
which is necessary for effective intracellular 
bacterial destruction. A diagnostic labora- 
tory test, based on this enzymatic defect, 
is now available. 

The roentgenologic findings of recurrent 
and chronic infections of the lungs and 
bones, with hepatosplenomegaly and calci- 
fication in the lesions, are not diagnostic, 
but when considered in light of the clinical 
history, may lead the radiologist to the 
diagnosis. 

Four other hereditary diseases with re- 
markable similarities to each other, and to 
chronic granulomatous disease, are dis- 
cussed. 

Three cases are reported with roentgeno- 
logic and clinical findings. 


W. J. H. Caldicott, M.B.,B.S. 
Department of Radiology 

The Children's Hospital Medical Center 
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Boston, Massachusetts 02115 
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ENSITY of varying size and con- 
tour is produced in the lateral chest 
roentgenogram by the transverse thoracis 
muscle* which can cause dificulty in the 


differential diagnosis of retrosternal 
masses^* (Fig. 1, ,4-D). 


The purpose of this paper is to report a 
correlative roentgen and gross anatomic 
study of the transverse thoracis muscle to 
determine the incidence and characteris- 
tics of its roentgen visualization. 


MATERIAL 


Chest roentgenograms of 5$OO patients 
were reviewed. Each examination was 
selected at random from the departmental 
hles and included posteroanterior and lat. 
eral roentgenograms as performed in rou. 
tine practice. Medical indications for roent- 
gen examinations of the patients were varied 
and no selection was made from the stand- 
point of disease; however, the majority of 
patients had nothing more than an upper 
respiratory infection. Analysis of the roent- 
genograms was made to determine the 
roentgen appearance of the transverse 
thoracis muscle and its incidence of visualiz. 
ation, 

Autopsy studies of the transverse tho. 
racis muscle were made in 20 patients. The 
breast plate was incised laterally and su- 
periorly so that it could be reflected down. 
ward from above and leave its lower at. 
tachments and anatomic relationships in- 
tact. Barium paste was used to coat the 
muscle after its limits were defined by dis- 


* Musculi transversus 
internus thoracis. 


thoracis, triangularis stern, and 


section. Roentgenograms of the cadaver 
were made in the anteroposterior, lateral, 
and varying oblique positions with the 
barium coated muscle intact and the 
breast plate returned to proper position. 
A plaster of Paris model of the muscle was 
also constructed and roentgenologicall v 
studied the same as the barium coated 
muscle. The roentgen appearance of the 
muscle in the living patient was correlated 
with that of the barium coated muscle and 
plaster of Paris model. 


INCIDENCE 


At the beginning of the studv, a search 
was made only for the triangular and el. 
lipsoid densities produced by the muscle 
as shown in Figure 1, 4-D, However, as 
attention was directed to the specific struc- 
ture and information of anatomico-roent. 
gen correlation became available, it was ap- 
parent that there were other varying 
roentgen densities caused by the muscle and 
that the incidence of the triangular and 
ellipsoid densities would not give a true 
indication of its roentgen visualization. 
Therefore, the incidence for the triangular 
and ellipsoid densities, the varying den- 
sities, and a combined total for the two was 
determined. The results are listed in Table 
I. Visualization of the muscle occurred onl y 
in the lateral roentgenograms and it was 
not observed in the posteroanterior roent- 
genograms of any patient. 


ANATOMICO-ROENTGEN CORRELATION 
The transverse thoracis muscle is a thin 


plane of muscular and tendinous fibers 
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Vic. 1. Lateral chest roentgenograms of a 2 year old female with 105? F. temperature, tachypnea, sternal and 
rib retractions and cough. (4) Thymoma, teratoma, lymphangioma, loculated effusion and diaphragmatic 
hernia were mentioned as possible explanations for the retrosternal density (arrows) visible only in the 
lateral view. Tomography, upper gastrointestinal series, barium enema examination and diagnostic needle 
tap of the mediastinum failed to reveal the nature of the density. (B) One week after 4. The patient 
became asymptomatic after 48 hours of antibiotics but the density has persisted, changed contour, and 
is apparently larger (arrows). (C) Two weeks after 4. The density is still visible but is smaller and of differ- 
ent contour (arrows). (D) Same time as C. À perfectly positioned lateral view during expiratory phase of 
respiration does not show the density. 


situated on the front wall of the thoracic pearance are that the muscle is thin and 
cage? (Fig. 2; 3; and 4). It originates on flat and is paired. Thickness of the muscle 
either side from the lower third of the depends on the size of the patient but varies 
posterior surface of the sternal body, between 2 mm. and 4 mm. Therefore, its 
xiphoid process, and medial ends of the 
costal cartilages of the lower 3 or 4 true 
ribs. It is inserted by slips into the lower 
borders and inner surfaces of the costal 
cartilages of the 2nd, 3rd, 4th, sth, and n 
6th ribs. The lower originating fibers are Density Number Per Cent 
horizontal in their direction to insertion, === Sa — 
whereas the intermediate and highest 1n- Triangular or Ellipsoid 105 21 
serting fibers are directed obliquely and ~] 
vertically, respectively, to their insertion. — n I eee 
Two factors of importance in correlating Total ! | 78 
the gross anatomy with the roentgen ap- - - 


TABLE Í 


INCIDENCE OF TRANSVERSE THORACIS MUSCLE 








500 Patients 


























Varying Contour 205 | Sq 
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F'16. 2. Artist's sketch of transverse thoracis muscle showing its relationship to other anatomic structures in 
the anteroposterior and lateral views. 


coefficient of absorption is not sufficiently 
different from that of other soft tissues for 
visualization in frontal roentgenograms of 
patients (Fig. zE). Barium coating shows 
the extent of the muscle in frontal pro- 
Jections of cadavers ( Fig. 6.4; and 7C). 


K 


Perfectly positioned lateral projections a P j 
show the muscle as a linear density, not Niiet 
separately distinguishable from the sternum E ~ AY 
in patients because the muscle on one side E e^. 
Is superimposed on the other (Fig. 5, Band MS PX Jj 


F). 

The distance between the muscle on the 
two sides, and equal to the width of the 
sternum, causes widening of its density in | | 
projections sligh tly rotated from the true Fs. 3. Inner surface of the breast plate showing the 
Liberal FER C / 0. Vision? f transverse thoracis muscle. Breast plate is re- 
ASTAL LEIE: $; m s. Te M dis flected downward so that the lower part is left in- 
the muscle occurs in roen tgenograms of pa- 


è ae ei tact. Arrows indicate the muscle on one side. (1) 
tients with such projections because it is The body of sternum and (2) the xiphoid. 
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Fic. 4. Inner surface of detached breast plate demon- 
strating transverse thoracis muscle. The paired 
muscle is indicated by arrows only on one side. 


wane 


projected on end with sufficient contrasting 
density from the surrounding aerated lung 
(Fig. 6C; and 74). 

Additional rotation, still only minimal 
from the true lateral position, separates the 
muscle of the two sides (Fig. 5, D and 77). 








lic. g. Roentgenograms of a plaster of Paris model of the same thickness, size and contour as the anatomic 
specimen of transverse thoracis muscle in the anteroposterior (4), true lateral (B), minimal oblique (C). 
and moderate oblique (D) positions. The image of the model in the various positions is comparable to 
those cast by the muscle within the thorax of patients. 

Roentgenograms of the model positioned the same as the transverse thoracis muscle within the thorax 
of a cadaver in the frontal (£), true lateral (F), minimal oblique (G), and moderate oblique (H) projections. 
Even the density of plaster of Paris is not sufficient for the model to be roentgenologically visible in the 
frontal projection (E). A linear density (arrows) is formed by the superimposed paired muscles in the 
true lateral position (F), visibly separate from the sternum only because of the density of the plaster of 
Paris and air which surrounds the model in the cadaver. Slight rotation from the true lateral (G) causes 
the lower portion of the model to cast a triangular shadow (arrows) which produces the triangular and 
ellipsoid density in roentgenograms of patients. Additional rotation (H) has separated the two sides of the 
model. One side is projected close to the sternum and is not separately visible in patients. The other side 
(arrows) casts an image of varying density and is responsible for the triangular, ellipsoid, and varying 
density caused by the muscle in roentgenograms of patients. 
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Fic. 6. Cadaver roentgenograms define the barium coated muscle in the anteroposterior (4) and lateral (B 
projections. The muscle of each side is superimposed in the true lateral position. (C) An ellipsoid densit 
(arrows) 1s produced in a patient by the lowest originating and inserting muscular fibers of one side be 
cause they are separated and projected on end by slight rotation from the true lateral position. The re 
mainder of the muscle on the same side and the entire muscle of the opposite side are not visible as the 
are projected ez face and are too thin to cast sufficient density. (D) Cadaver rotated approximately th 
same as the patient. Barium coating makes the muscle visible in its entirety on both sides. 


The muscle on the side projected closest to 
the sternum is not separately visible in pa- 


tients. The other side casts an 1mage of 


varying density. In roentgenograms of pa- 
tients, a triangular, ellipsoid or linear den- 
sity is cast by the lowest originating and 
inserting fibers. The intermediate and high- 
est fibers cast slips of density at their in- 
sertion into the ribs. 


ROENTGEN FEATURES 


The roentgen appearance of the trans- 
verse thoracis muscle is determined by the 
position of the patient, the portion of the 
muscle visualized, and the contrasting tis- 
sue surrounding the muscle. 

Visualization of the muscle does not oc- 
cur in frontal and 45° to 60° oblique views 


because it is projected ez face and is to 
thin to cast sufficient density. Perfect: 
positioned lateral roentgenograms likewis: 
do not show 1t defined separately from th 
sternum (Fig. 1D; and 84). Only sligh 
rotation from the true lateral position 1 
required to throw the muscle into relie 
and produce sufficient density for visualiza 
tion (Fig. 85). Rotation of this slight de 
sree is difficult to appreciate by technolo 
gists and is within the acceptable varia 
tions of standard positioning. 
Visualization of the lowest originatin 
and inserting fibers of the muscle occur 
most often because they are the thicke 
portions, superimposed, and projected o: 
end (Fig. 9, 4—D). The intermediate an 
highest inserting fibers are not superimpose 


~ 


(f 


Fic. 7. (4) Lateral chest roentgenogram of 
patient with transverse thoracis muscle 
producing a thick, triangular, retrosternal 
density (arrows). (B) Barium coating on 
the muscle (arrows) in a cadaver roent- 
genogram demonstrates the genesis of the 
density in the patient in 4. (C) Antero- 
posterior roentgenogram of same cadaver 
showing limits of muscle. 


on the muscles’ origin because they are 
above it; therefore, they visualize as thin 
slips of density where they attach to the 
ribs (Fig. 10, Æ and 5). 

There must be sufficient contrasting 
tissue surrounding the muscly for it to be 
roentgenologically visible. Simply stated, 
this means an inspiration deep enough to 
aerate the contiguous lung and depress the 
diaphragm sufficiently so that it is below 





the lower portion of the muscle (Fig. ET, 
A and B). 


None of the three factors affecting 


the 
roentgen appearance of the muscle are 
operative singly in any one patient but all 
are influential (Fig. 12, 7, B and C). 


DISCUSSION 


A basic principle of all medical practice 
is that the normal must first be recognized 
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Fic. 8. (4) True lateral chest roentgenogram of 7 year old female. The transverse thoracis muscle shows a 
thin strip of density (arrows) contiguous to the sternum. (5) Same patient as in 4. Slight rotation from the 
true lateral position causes the origin and lowest inserting fibers of the muscle to cast a triangular density 
(arrows). Only slight rotation from the true lateral is necessary to produce the density because of the 
sternal width being interposed between the muscle of the two sides. 





l'1G. 9. (4-D) Lateral chest roentgenograms of 4 different patients show the various triangular and ellipsoid 
densities (arrows) produced by the origin and lowest inserting fibers of the transverse thoracis muscle. 
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Fic. 10. (4) A 7 year old female. An ellipsoid density is produced by the lowest originating and inserting 
fibers of the muscle (black arrows). Slips of density (white arrows) are visible where the intermediate and 
highest inserting fibers attach to the ribs. ( B) Ag year old male. Slips of density (white arrows) are visible 
where the intermediate and highest fibers insert on the ribs. A linear density (black arrows) indicates the 
lowest originating and inserting fibers. 





Fic. 11. A 12 year old female. ( Inspiration. The lower portion of the muscle (arrows) is contrasted by 
sities aerated lung. The d iaphragm is at the level of the 7th costal cartilage, which is the lower 
extremity of the muscle. (B) Expiration. The relatively dense airless lung does not offer sufficient contrast 
for the muscle's visualization. Also, the diaphragm has risen to the sth costal cartilage and obscures the 
lower portion of the muscle. 
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FIG. 12. À. 3 
in 3 examinations on the same d 
the muscle except as a linear density inseparable from the sternum (arrows), ( 
dium inspiration cause the lower portion of the muscle 
(C) Slight obliquity and deep inspiration 
linear density (arrows). 


before the abnormal can be known. Only 
when this principle is followed can one 
avoid the error of misinterpreting normal 
hndings as abnormal ones. The roentgen 
significance of the transverse thoracis mus- 
cle has no importance greater than its 
recognition as a normal anatomic struc- 
ture, not to be confused with possible 
pathologic entities. That it can cause con- 
cern and confusion is amply attested to by 
Figure 1, -D and other case reports.” 
Correlation of the roentgen and gross anat- 
omy has shown that the muscle has distin- 
guishing characteristics which should per- 
mit its accurate recognition. 


SUMMARY 


1. The transverse thoracis muscle pro- 
duces a variable retrosternal density in the 
lateral chest roentgenogram. 

2. lts roentgen appearance 


IS deter- 


9 


allow the lower portion of the muscle on one side 


year old male showing variations in the roentgen appearance of the transverse thoracis muscle 
ay. (4) A true lateral view with expiration has prevented 


visualization of 
B) Slight obliquity and me- 
to visualize as a roughly triangular density (arrows). 
to visualize as a 


mined by: (a) Position of the patient; (b) 
portion of the muscle visualized; and (c) 
contrast of tissue surrounding it. 

3. Its roentgen characteristics are suf. 
ficiently distinct to allow accurate recogni- 
tion. 


Chas. E. Shopfner, M.D. 
Department of Radiology 

The Children’s Mercy Hospital 
1710 Independence Avenue 
Kansas City, Missouri 64106 
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NEUROVISCERAL STORAGE DISEASE* 
ROENTGENOGRAPHIC FEATURES AND MODE OF INHERITANCE 
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| GROSSMAN, M.D.,t and B. SHANNON DA? 





ES, M.D.t 


NEW YORK, NEW YORK 


SYNDROME with clinical and roent- 

genologic findings similar to those of 
Hurler's disease, *!! and certain features of 
Tav-Sachs disease and Niemann-Pick dis- 
ease’ has recently been referred to as 
familial neurovisceral lipidosis’ and gener- 
alized gangliosidosis. 

In 1965, 2 cases were reported indepen- 
dently and simultaneously*!? establishing 
this disease as a distinct entity by the 
accumulation of a ganglioside in the brain, 
liver and spleen. Later the same year, 
Ledeen e£ 44.3 proved that the ganglioside 
accumulated in this disease was the normal 
major monosialoganglioside. The over-all 
ganglioside in brain is greatly elevated in 
both white and gray matter and the chemi- 
cal pattern is specific and distinct from 
Tay-Sachs disease. 

Clinically, the patients demonstrate se- 
vere progressive cerebral degeneration with 
death occurring in the first two years of 
life. The facial features are coarse and 
roentgenologically resemble those of pa- 
tients with Hurler's disease. The urinary 
excretion of mucopolvsaccharide may be 
normal or slightly increased. Bone marrow 
material, as well as other reticuloendo- 
thelial organs, contain "foam-cells" which 
resemble those seen in Niemann-Pick 
disease. Some patients have a cherry-red 
spot on ophthalmologic examination, simi- 
lar to that seen in Tay-Sachs disease. A 
distinctive ballooning of glomerular epi- 
thelium is present in the kidney? 

Over a period of 4 years, 6 patients with 
the clinical and roentgenographic features 
referred to above have come to our atten- 
tion. The roentgenograms of 3 of these 
patients will be discussed. Two of the 
patients had chemical analysis on unfixed 





frozen brain specimens. In addition, 2 of 
these 3 patients and their parents had skin 
fibroblasts studied in cell cultures for meta- 
chromatic granules in the cvtoplasm. 

The purpose of this paper 1s to show the 
roentgenographic features of this disease 
entity and to describe the genetic studies 
in cell culture, indicating an increase in 
mucopolysaccharide synthesis and stor- 
age.^? This latter finding has been specific 
for Hurler's disease and points to a com- 
bined storage disease in these patients of 
increased monosialoganglioside and, ap- 
parentlv, to a lesser degree, of increased 
mucopolysaccharides. 

The main roentgenographic features in 
neurovisceral storage disease are the beak- 
ing of hypoplastic vertebral bodies (Fig. 
1.4; 2; and 34) and an associated gibbus 
deformity. These findings are similar, but 
not necessarily as severe as those seen in 
patients with Hurler’s disease. The gibbus 
is maximal at T12-L1 and the vertebral 
beaking is most prominent at Lr and L2, 
and to a lesser extent at L3. 

The cortices are thin in tubular bones of 
both the upper and lower extremities with 
a prominence of the medullary cavities. 
The trabecular pattern is coarse (Fig. 14). 
One patient with increased gangliosides in 
the brain at autopsy, but in whom no 
tissue cultures were obtained, demon- 
strated fraying and cupping at the wrists 
and knees at 1 month of age (Fig. 38). At 
6 months of age the metaphyses have im- 
proved but the cortices are thin and the 
trabecular pattern ts coarse (Fig. 3C). 

The ilia tend to flare out but there are no 
characteristic. changes in the pelvis of 
children with this type of neurovisceral 


* Presented at the Tenth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., September 25, 1967. 
From the Departments of Radiology and Pediatrics, The New York Hospital-Cornell Medical Center,f and The Rockefeller Uni- 


versity Hospital, New York, New York. 
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lic. 1. Twenty month old male admitted for possible hypothyroidism. The correct diagnosis was suggested 
from the roentgenograms. Bone marrow demonstrated “foam cells." A cherry-red spot was seen on oph- 
thalmologic examination. At autopsy there was an increase in the ganglioside in the brain. Tissue culture 
was positive for increased mucopolvsaccharide. 
(4) Beaking of lower dorsal and lumbar vertebrae, most marked at L2. A gibbus deformity is present. 
(B) The medullary space of the tubular bones of the forearm and hands are wide and the reticular pattern 
of the bones is coarse. 





l'1G. 1. (C) The ribs demonstrate a constricted zone posteriorly. Lateral to this area the ribs are wide and the 
cortices are thin. (D) With the accumulation of ganglioside in the brain, sutural diastasis of the skull oc- 
curs and the anterior recess of the pituitary fossa is deep. 
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and an apparent thickening of the femoral 
neck (Fig. 3D). Landing et al.” thought that 
this might be due to external rotation of 
the lower extremities; however, it has been 
a constant finding in all of the patients we 
have seen. Bowing of the femurs may be 
present but is not a constant finding. 

The ribs show iae constriction at the 
vertebral ends or slightly lateral to the 
bodies. Lateral to xd constricted area the 
ribs are wide, the cortices are thin (Fig. 
1C) and there may be cupping of the sternal 





Neurovisceral Storage Disease 





Fic. 3. Female infant clinically suspected of having 
neurovisceral storage disease when first seen at 1 
month of age. 

(4) Beaking of L1 at 1 
lraying and cupping of distal radius and ula at 
1 month of age. Similar changes were seen at the 
knees. 


month of age. (B) 


ends (Fig. 2). With the accumulation of the 
ganglioside in the brain, sutural diastasis 
of the skull may dev dop and the anterior 
recess of the pituitary fossa may be deep 


(Fig. 1D). 





<-KE 


Fic. 2. Eleven month old female admitted 
with a presumptive diagnosis of Hurler's 
disease. Neurovisceral storage disease was 
suggested after a review of the roent- 
genograms. The bone marrow contained 

“foam cells." Increased ganglioside was 
found in the brain. Skin fibroblast cul- 
tures showed an increased amount of 
intracellular mucopolysaccharide. 

The roentgenogram demonstrates mild 
beaking of Lı and L2. Cupping of the 
sternal ends of the ribs is present. 
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lic. 3. (C) At 6 months of age the 
fraying of the metaphyses has improv- 
ed but the medullary portions of the 
metacarpals and phalanges are begin- 
ning to expand and demonstrate a coarse reticular pattern. The bone age 
is markedly retarded. (D) The ilia flare out, a mild coxa valga is present 
and the femoral necks appear thick. 


On the basis of the clinical and roent- 
genographic findings, it was thought that a 
genetic study in cell culture might help to 
elucidate the basic metabolic defect and the 
mode of inheritance of this genetic dis- 
order. The cell culture techniques, de- 
veloped primarily to study the genetic 
mucopolysaccharide disorders,?* were ap- 
plied to study neurovisceral storage disease. 

Skin biopsies were obtained from two of 
our patients and their clinically normal 
parents. The skin fibroblast cultures from 
both affected individuals showed marked 
cellular metachromasia which could indi- 
cate increased intracellular sulfatides, 
gangliosides or mucopolysaccharides.? His- 
tochemical determination of uronic acid, 
a recurrent component of the mucopoly- 
saccharide chain, indicates whether the 
mucopolysaccharides are increased. The 
cellular uronic acid content (10.7 mg.-+o.¢ 
mg. uronic acid/mg. cellular protein) for 


cultures from both affected individuals was 
increased in comparison to that for skin 
hbroblast cultures from normal individuals 
(5.5 mg.+1.1 mg. uronic acid/mg. cel- 
lular protein). The degree of cellular meta- 
chromasia and the amount of intracellular 
mucopolysaccharide are similar to those 
seen in skin fibroblast cultures derived 
from patients with an autosomal recessive 
form of a genetic mucopolvsaccharidosis 2^? 
On the basis of these results it appears that 
the metabolic defect and/or defects persist 
in skin fibroblast cultures and involve 
increased mucopolysaccharide synthesis. 
Cellular metachromasia has proved to be 
a useful genetic marker for studving the 
mode of inheritance of the different muco- 
polysaccharidoses.? As the cultures from 
both the mother and father of the two 
patients showed marked cellular metachro- 
masia, they were considered to be heterozy- 
gous for the abnormal gene. Thus, on the 
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basis of pedigree studies in these 2 families 
it is presumed that neurovisceral storage 
disease is inherited in an autosomal re- 
cessive fashion. In neurovisceral storage 
disease we have an opportunity to study a 
- genetic disorder affecting both muco- 
polysaccharide and lipid metabolism which 
may tell us more about the fibroblast and 
its role in human disease. 


SUMMARY 


Neurovisceral storage disease is in- 
herited as an autosomal recessive trait. 

The patients have clinical and roentgen- 
ographic features resembling Hurler’s di- 
sease. There is severe progressive cerebral 
degeneration with death occurring in the 
first two years of life. Increased accumula- 
tion of ganglioside in the brain has been 
previously demonstrated. 

Two patients are reported who show, in 
addition, the increased synthesis and stor- 
age of mucopolysaccharide in skin fibro- 
blast cultures. 


H. Grossman, M.D. 
Department of Radiology 
The New York Hospital 

g25 East 68th Street 

New York, New York 10021 
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THE ROENTGENOGRAPHIC FIN DINGS 
IN TOTAL LIPODYSTROPHY* 
By RICHARD L. WESENBERG, M.D.,t JOHN L. GWINN, M.D. and 
GEORGE R. BARNES, Jr, M.D.i 


LOS ANGELES, CALIFORNIA 


POREN” in 1946, described the 

syndrome of total lipodystrophy which 
is characterized, primarily, by a complete 
absence of body adipose tissue. Other com- 
monly associated features include hepa- 
tomegaly, hyperlipemia, insulin-resistant 
diabetes without ketosis, hypermetabolism, 
accelerated growth and maturation, hir- 
sutism, hyperpigmentation, and muscular 
overdevelopment. Approximately 35 cases 
of total lipodystrophy have been described 
in the literature. i247 5.11,2,15417 = 19,28 ,25—29, 
“ It is the purpose of this paper to pre- 
sent 4 cases of this syndrome with emphasis 
on the roentgenographic findings, com- 
posite of which we believe to be diagnostic 
of total lipodystrophy. 


INCIDENCE 


Total lipodystrophy occurs in congenital 
and acquired forms. There have been 18 
reported cases of the congenital type with 
an I1:7 ratio of females to males. In the 
7 cases of the acquired type, there has 

n 


been 12:5 preponderance of females. Par- 
ental consanguinity has been present in § 


tamilies'>6.27 (including the present 
cases), and possibly in another. Two 
siblings have been affected in 4 fam- 
ies.21%55 Many of the reported cases of 
congenital total lipodystrophy have oc- 
curred in patients of Norwegian, Portu- 
guese, Spanish, or N 





'egroid extraction. 


ETIOLOGY AND PATHOGENESIS 


The etiology of congenital total lipodys- 
trophy is unknown. It has been postulated 
to be hereditary with an autosomal reces- 


sive mode of transmission.* The acquired 
form of total lipodystrophy in some patients 
has followed a severe illness which may have 
inflicted brain damage, such as measles,’ 
pertussis,® and a woman after difficult 
labor and delivery.’ 

The elucidation of the pathogenesis of 
total lipodystrophy has been hampered by 
the paucity of autopsy reports, as most of 
the patients are still living. Seip,? who 
originally described the congenital variety, 
believes the anatomic basis of total lipo- 
dystrophy to be associated with an ab- 
normality of the hypothalamus. Animal 
studies have demonstrated discrete lipid 
centers in the antero-inferior hypothala- 
mus, one of which stimulates lipid mobili- 
zation with secondary hyperlipemia, hep- 
atomegaly, and nephromegaly.?? A recip: 
rocal center causes a decrease in blood 
lipids." Zarafonetis and co-workers?! have 
isolated a lipid-mobilizing hormone from 
the posterior pituitary gland which mo. 
bilizes lipids from omental and mesenteric 
fat depots. Other adipokinetic substances 
(fraction H of Rudman er a/.2 and peptides 
I and II of Friesen and co-workers) have 
been isolated from the anterior pituitary 
gland. These substances have shown marked 
lipid-mobilizing effect in animals, but in- 
conclusive results, as yet, in human sub. 
jects. A lipid-mobilizing polypeptide of 
pituitary origin has been found in the urine 
of fasting humans, and in 2 cases of diffuse 
lipoatroph y? 

However, the true etiology and patho- 
genesis of this entity remain obscure and 
require further investigation. 


* Presented in part at the Ninth Annual Meeting of the Society for Pediatric Radiology, San Francisco, California, September 26, 


1966. 


From the Department of Radiology, Children's Hospital, Los Angeles, and University of Southern California School of Medicine. 
f Formerly, Fellow in Pediatric Radiology, Children's Hospital, Los Angeles, California. 
1 Department of Radiology, Children’s Hospital, Los Angeles, California. 
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REPORT OF CASES 


Case 1. R.J., an 8 year old Negro male, was 
referred to the Los Angeles Children's Hospital 
at the age of g months as a "failure to thrive" 
problem with recurrent upper respiratory tract 
infections. Physical examination, at that time, 
revealed bilateral otitis media, protuberant ab- 
domen, and small buttocks, but was otherwise 
unremarkable. Positive laboratory findings in- 
cluded 1+ glycosuria on a single occasion and 
an abnormal vitamin A absorption test. Roent- 
genograms of the long bones demonstrated de- 
layed maturation as evidenced by an absence of 
the capitate and hamate ossification centers. 
Subcutaneous fat was present at that time 
(Fig. 1). No specific diagnosis was suggested. 

The patient was readmitted at the age of 8 
years with a 2-3 year history of becoming ex- 
cessively tall and thin. He had also had a mild 
decrease in exercise tolerance. His appetite was 
good. There had been no evidence of intellec- 
tual impairment with the patient doing above 
average work in the third grade. The interval 
history disclosed measles at the age of 4 years, 
numerous upper respiratory infections at the 
age of 5 years and chicken pox at 8 years of 
age. Three siblings were living and well, and 
the family history was unremarkable. Physical 





Vic. 1. Case 1. Anteroposterior roentgenogram of 
the lower extremities of a g month old child with 
normal amount of subcutaneous fat. 
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examination revealed a tall, cachectic-appear- 
ing Negro male with a gaunt facies and pro- 
tuberant abdomen. Height was 563 inches 
(above g7th percentile for age, median for age 
11 years). Weight was 693 pounds (above 84th 
percentile for age, median for age IO years). 
There was a generalized absence of subcu- 
taneous fat. Increased skin pigmentation, con- 
sistent with acanthosis nigricans, was present 
on the neck, axillae, lower abdomen, and thighs. 
There was mild hirsutism of the arms and legs 
with minimal pubic hair. The liver was grossly 
enlarged and the spleen was not palpable. 
Laboratory studies revealed an elevated fast- 
ing blood sugar with a diabetic oral glucose 
tolerance curve, variable glucosuria, absence of 
acetonuria, markedly elevated serum lipids, 
predominantly of the triglyceride moiety, and 
normal serum cholesterol. Liver function tests 
disclosed a mildly elevated alkaline phosphatase 
and SGPT, elevated thymol turbidity, normal 
serum proteins, and a normal bilirubin. Urinary 
17 ketogenic steroids and 17 ketosteroids were 
in the low normal range and demonstrated no 
change during and after intravenous ACTH. 

There was a complete absence of subcu- 
taneous fat with the soft tissues being of homo- 
geneous, mildly increased density (Fig. 2). The 
bone age was II years and markedly advanced 
in relation to the chronologic age. The skull 
showed excessive pneumatization of the si- 
nuses and mastoids, and advanced dentition. 
The cranial vault, mandible, and sella turcica 
were normal. In the spine there was noted a 
narrowing of the interpediculate distances in 
the lower lumbar area (Fig. 3). The abdomen 
demonstrated hepatomegaly and an absence of 
properitoneal and perinephric fat. The kidney 
and psoas margins were not visualized. An 1n- 
travenous pvelogram showed moderate bilat- 
eral nephromegaly with a normal excretory 
rate (Fig. 3). The collecting svstems were 
splayed bilaterally, without calyceal blunting. 

The clinical, laboratory, and  roentgeno- 
graphic findings were consistent with the diag- 
nosis of acquired total lipodystrophy. 


Case 11. H.R., ag year old Mexican female, 
presented at the Los Angeles Children’s Hos- 
pital in 195g with a history of loss of appetite 
and a 3 pound weight loss during the month 
prior to admission. The past medical history 
revealed otitis media at ages I, 3, and 6 years, 





liG. 2. Case 1. Anteroposterior roentgenogram of 
the lower legs of the child at 8 years of age demon- 
strating complete absence of subcutaneous fat. 


but was otherwise unremarkable. The family 
history was negative except for a maternal 
cousin who had died of diabetes. On physical 
examination, the patient's height and weight 
were in the low normal range for her age. 
Prominent extremity veins and a diffusely 
enlarged thyroid gland were noted. Mastoid 
roentgenograms demonstrated bilateral chronic 
mastoiditis. A diagnosis of hyperthyroidism 
was suggested and subsequently established bv 
an elevated protein-bound iodine level (g.1 
ug./100 ml. and RAI uptake (51 per cent). 
She was treated from May, 19:9, to June, 1963, 


with propylthiouracil. Following cessation of 


propylthiouracil therapy, repeated thyroid 
function tests were within normal limits and 
the patient remained euthyroid. 

[n August of 1960, the patient was observed 
to have a generalized loss of subcutaneous fat 
with a relative increase 1n muscle mass. Super- 
ficial veins were again prominent. On follow-up 
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examination in October, 1963, additional find- 
ings of hirsutism, hepatosplenomegaly and 
acanthosis nigricans were noted. The patient’s 
bone age, at this time, was 13 years with a 
chronologic age of 14 years. A diagnosis of 
lipoatrophic diabetes was proffered. Laboratory 
examinations in February, 1964, revealed a 
diabetic glucose tolerance curve, glucosuria, flat 
insulin and tolbutamide tolerance curves, ele- 
vated serum triglycerides and cholesterol, de- 
creased cholesterol the 
albumin/globulin ratio, increased gamma glob- 
ulin, decreased serum calcium, excessive uri- 
nary pregnanetriol and low serum carotene. Ab- 
normal liver function tests included: elevated 
total, direct and indirect bilirubin, alkaline 
phosphatase and SGOT, and decreased pro- 
thrombin time. Urinary 17 ketosteroids and 
estrogens were normal. Roentgenograms of the 
skull demonstrated increased pneumatization 
of the sinuses with a normal mandible and sella 
turcica. Extremity roentgenograms showed a 
lack of subcutaneous fat. The findings were 
consistent with total lipodystrophy with as- 
sociated liver dysfunction and hvpovitaminosis 
A. There was mild improvement in her skin 
condition. and hepatic function following a 
course of vitamin A and steroid treatment. In 
February, 1965, the patient re-entered the 


esters, reversal of 





Case 1. Excretory urogram showing diffusely 


FIG. 4. 
splayed collecting systems and nephromegaly. 
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hospital in hepatic coma and expired. An autop- 
sy was not performed. 

The dermatologic and some of the clinical 
aspects of two siblings, Cases 111 and Iv, have 
been previously reported." 


Case i. E.C., an 11 year old white female of 
Portuguese descent was noted, during the first 
vear of life, to have very rapid growth despite a 
birth weight of 3 lb. and 12 oz. Although the 
patient's appetite was normal, she was gen- 
erally quite thin with a concomitant protuber- 
ant abdomen. Coarse, curly scalp hair and 
hirsutism of the extremities had been present 
since birth. Progressive hvperpigmentation of 
skin in the neck, axillae, and intertriginous 
areas appeared at 1 year of age. Upper respira- 
tory tract infections were a recurrent problem. 
On physical examination at the age of 4 years, 
both height and weight were considerably 
above the 84th percentile for her age. Mild 
hypertension was present. The bone age was 7 
vears and 10 months. There was a generalized 
loss of subcutaneous fat with prominent mus- 
culature and superficial veins. Other findings 
‘ncluded a narrow facies with prognathism and 
low-set ears, hepatomegaly, and 
hyperpigmentation, consistent with acanthosis 
nigricans. The patient was thought to be of 
normal intellect. A detailed family history re- 
vealed 2 older normal siblings and a 7 month 
old sibling to be similarly affected (Case 1v). 
The mother had had 4 other pregnancies termi- 
nate in spontaneous abortions. There was a 
positive history of consanguinity, one of the 
maternal and one of the paternal great-grand- 
fathers having been first cousins. 

Laboratory studies revealed hyperlipemia, 
predominantly of the triglyceride portion, ele- 
vated serum cholesterol, and decreased cho- 
lesterol esters. There was a diabetic glucose 
tolerance curve. Later studies revealed de- 
creased serum carotene, vitamin A and vitamin 
E, with elevated total serum proteins, globu- 
lins and thymol turbidity. Other liver function 
tests and serum lipoproteins were normal. 
There was increased urinary excretion of 17 
ketosteroids, 17 ketogenic steroids, pregnane- 
triol and amino acid nitrogen with normal 
estrogen, gonadotrophin and growth hormone 
assays. The 17 ketosteroid and 17 ketogenic 
steroid excretion, which were twice the normal 
for the patient's age, increased with ACTH 
stimulation and decreased with dexamethasone 


scoliosis, 
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Fic. 4. Case 11. Lower legs with complete absence of 
subcutaneous fat and mildly increased muscle 


mass. 


suppression. Adrenalin, insulin, and tolbuta- 
mide tolerance tests all had flattened curves. 
An electroencephalogram was interpreted as 
being diffusely abnormal and the electrocardio- 
gram showed left ventricular hypertrophy. A 
liver biopsy, at the age of 5 years, demon- 
strated hepatic fibrosis and fatty metamorpho- 
The patient's chromosomal pattern was 
normal. The entire clinical picture was felt to 
be compatible with the diagnosis of congenital 
total lipodystrophy. She was placed on a 
prednisone regimen at the age of 10 years with a 
subsequent marked increase in hepatomegaly 
and development of splenomegaly, both of 
which decreased after cessation of therapy. Her 
condition is stable and she functions well in the 
sixth grade at the age of 12 years while receiv- 
ing a low fat diet supplemented with vitamins 
A and E. 

Roentgenograms demonstrated a complete 
absence of body fat with mildly increased 
muscle mass (Fig. 4; and 5). The soft tissues of 
the extremities had a homogeneous, mildly in- 
creased density. There was a generalized over- 
growth of the epiphyses of the long bones with 


SIS. 





Fic. 5. Case unt. Roentgenogram of wrists demon- 
strates bone age, which is 12 years. Chronologic 
age is 8 years. 


thickened diaphyseal cortices and mild meta- 
physeal sclerosis (Fig. 4). The bone age was 12 
years, being markedly advanced in relation to 
the chronologic age of 8 years (Fig. 5). Skull 
roentgenograms revealed hyperplastic sinuses 
and mastoids and advanced dentition, consis- 
tent with the bone age. There was mild widen- 
Ing of the diploic space of the cranial vault. 
The mandible was narrow with a decreased dis- 
tance between the rami. The sella turcica and 
cranial vault were normal. Abdomen, spine, 
and intravenous pyelography findings were 
identical to those in Case I. In addition, there 
was a moderate dorsal convex scoliosis to the 
right. 


Case 1v. P.C., the 8 year old brother of Case 
HI, weighed 6 lb. 12 oz. at birth but was noted 
to be extremely thin. He was also dark-skinned 
with much scalp hair and body hair. On physi- 
cal examination at the age of 7 months, he was 
noted to have essentially the same hndings as 
his older sister, and, in addition, had enlarged, 
low-set ears, a large tongue, splenomegalv, and 
mild enlargement of the penis. Laboratory 
hndings were likewise nearly identical to those 
of the sibling with the exception of the blood 
sugar which was initially in the hypoglycemic 
range. This became elevated with a concomi- 
tant diabetic glucose tolerance curve at the age 
of 7 years. The cephalin flocculation, SGOT, 
and growth hormone assay were also elevated. 
Intelligence was found to be in the low normal 
range. An electroencephalogram showed non- 
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specific slowing in the left parietal region and 
the electrocardiogram demonstrated left ven- 
tricular hypertrophy. 

A skull roentgenogram (Fig. 6) showed a 
widened diploic space, excessive pneumatiza- 
tion of the sinuses and advanced dentition, 
with the mandible appearing relatively narrow. 
The cranial vault and sella turcica were normal. 
Roentgenograms of the extremities were nearly 
identical to those of the sibling, demonstrating 
absence of subcutaneous fat. Increased muscle 
mass and soft tissue density, epiphyseal hyper- 
trophy, thickened diaphyseal cortices, mild 
metaphyseal sclerosis and markedly advanced 
bone age (Fig. 7; and 8). Spine roentgenograms 
showed decreased interpediculate distances in 
the lower lumbar spine (Fig. 9). The abdomen 
revealed hepatomegaly and an absence of nor- 
mal fat lines with the kidney size being inde- 


terminate on scout roentgenograms. As in 
Cases 1 and mm, intravenous pyelography 


demonstrated moderate bilateral renal enlarge- 
ment with normal excretion and splayed col- 
lecting systems (Lig. 9). The ureters and blad- 


velle? fld 
iy 


Fic. 6. Case 1v. Anteroposterior roentgenogram of 
the skull showing widened diploic space for age, 
advanced pneumatization of the sinuses, and ad- 
vanced dentition. 
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der were normal. The composite clinical, labora- 
tory, and roentgenographic findings were com- 
patible with the diagnosis of congenital total 
lipodystrophy. 


CLINICAL AND LABORATORY 
FINDINGS 

In the congenital form of total lipo- 
dystrophy, gigantism is a prominent fea- 
ture in addition to the absence of sub- 
cutaneous fat. The patients have an 
acromegaloid appearance with large hands 
and feet, and a tendency toward mild 
prognathism. Body height and weight are 
increased in proportion to the advanced 
skeletal maturation, but sexual develop- 
ment corresponds to chronologic age.? The 
accelerated growth appears to taper off at 
the time of puberty so that eventual height 
and weight may become normal or slightly 
decreased.'^?^ The facies is narrow and 
cachetic appearing with prominent zygo- 
mata, secondary to loss of facial fat. Scalp 





Fic. 7. Case 1v. Roentgenogram of lower legs demon- 
strating epiphyseal hypertrophy, thickened cor- 
tices, and mild metaphyseal sclerosis. 
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FIG. 8. Case iv. Roentgenogram of left arm showing 
thickened diaphyseal cortices, epiphyseal over- 
growth, and advanced bone age. 


hair is usually abundant and excessively 
curly. Generalized hirsutism of moderate 
degree is present without a specifically 
sexual distribution?" There is a high in- 
cidence of hvperpigmentation, diagnosed 
dermatologically as acanthosis nigricans. 
Cutaneous xanthomata may also occur.” 
The body has a muscular, athletic appear- 
ance with prominent superficial veins, sec- 
ondary to the loss of subcutaneous fat and 
muscular hypertrophy.” The abdomen is 
protuberant, consistent with the degree of 
hepatomegaly. There is frequently mod- 
erate enlargement of the phallus in both 
sexes without other signs of precocious 
puberty. Corneal opacities, hypertension, 
mental retardation, and splenomegaly may 
or may not be present.!9 25.76.28 In the ac- 
quired form in children the clinical features 
are nearly identical to the congenital vari- 
ety. Distinction between the two types 1s 
made on the basis of age at onset, the 


ge 
congenital tvpe being present at birth. 
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l'1G. 9. Case 1v. Excretory urogram showing moder- 
ate nephromegaly and splayed collecting system. 
Note also the interpedicular width of the spine. 


Adults with the acquired form also present 
similar. features with the exception of 
gigantism. 

The laboratory findings are numerous. 
Hyperlipemia is present in most patients, 
with the triglvceride portion demonstrat- 
ing the most marked increase.?? There is an 
elevation of the basal metabolic rate, not 
due to hyperthyroidism.? Liver function 
tests are abnormal, consistent with hepato- 
cellular damage.? In the congenital type, 
hypoglycemia, with a flat glucose tolerance 
curve, may be present initially, with later 
development of a diabetic curve and sub- 
sequent insulin-resistant diabetes.? In the 
acquired type, non-ketotic diabetes de- 
velops early.®7 Assays for insulin-like ac- 
tivity in the sera of two patients have dem- 
onstrated increased levels.???9 Adrenocor- 
tical hyperfunction, as evidenced by exces- 
sive urinary excretion of 17 ketosteroids, 
17 ketogenic steroids and pregnanetriol has 
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been present in several patients of the 
congenital type, presumably secondary to 
excessive secretion of ACTH by the pitu- 
itary gland. Growth hormone assays have 
vielded high to normal results.27 


ROENTGENOGRAPHIC FINDINGS 


The most striking roen tgenographic find- 
ing in total lipodystrophy is the complete 
absence of body fat (Fig. 2; 4; 5; 2: and 8). 
This is most evident in roentgenograms of 
the extremities. There is a complete lack 
of the normal interface between subcu- 
taneous fat and theunderlying muscle, with 
the soft tissues being of homogeneous, 
mildly increased density. The muscle mass 
is mildly increased. One of our cases of the 
acquired type demonstrated normal sub. 
cutaneous fat at the age of g months ( Fig. 
1), with a complete absence of fat at 8 
years (Fig. 2). 

Patients of both types of total lipodys- 
trophy demonstrate a markedly advanced 
bone age in childhood!:8:28.25-27,29 (Fig. 5). 
Both of our patients of the congenital 
type demonstrated prominent hypertrophic 
epiphyses with thick diaphyseal cortices 
and mild metaphyseal sclerosis of the long 
physes with thick diaphyseal cortices and 
mild metaphyseal sclerosis of the long 
bones (Fig. 4; 5; 7; and 8). A case of the 
acquired type exhibited moderate under- 
funnelization of the proximal tibial metaph- 
yses (Fig. 2), and also the distal and 
proximal femoral metaphyses (not shown). 
The diaphvseal cortices and epiphyses were 
unremarkable. There were also several O. §— 
1.0 cm. diameter cystic areas with thin 
sclerotic borders in the medial proximal 
femoral metaphysis bilaterally. A similar 
solitary cystic lesion was noted in the mid- 
shaft of the right humerus. The significance 
of these lesions was undetermined. Un- 
specifed hand anomalies have been re- 
ported in 2 patients.? Hand roentgeno- 
grams in the present cases demonstrated no 
anomalies. There was no tufting of the 
terminal phalanges. 

The skull has been previously reported 
to be dolichocephalic, with a normal sella 
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turcica!?? Skull roentgenograms in the pres- 
ent cases revealed a normal sella turcica 
with overdevelopment of the sinuses and 
mastoids, and advanced dentition, com- 
aes with the advanced bone age (Fig. 

6). In the congenital cases, widening of the 
diploic space was noted. In addition, the 
mandible, in the congenital cases, was 
narrow in the frontal projection, with no 
prognathism on the lateral roentgenograms. 

Pneumoencephalography has shown en- 
largement of the basal cistern and third 
ventricle, with or without concomitant 
enlargement of the lateral ventricles.?» 577 
This has been cited as further evidence for 
the hypothalamic origin of total lipodys- 
trophy.” Air studies have not been done 
on our cases. 

Mild cardiomegaly has been noted on 
chest roentgenograph v.??? The heart size 
was mildly increased only in Case 1v. 

Spine roentgenograms, in the present 
cases, demonstrated a narrowing of the 
interpediculate distances in the lower lum- 
bar region where widening 1s normally szen” 
(Fig. 3; and g). In addition, in Case ni, 
there was a moderate dorsal convex scolo- 
sis to the right. 

Abdominal roentgenography 
hepatomegal; v, and, occasionally, spleno- 
megalv. There is an bene of the abdomi- 
nal wall, properitoneal and retroperitoneal 
fat. Secondary to the latter, kidney size and 
psoas margins cannot be ascertained on 
scout roentgenograms. 

Intravenous pvelographv, in both types 
of total lipodystrophy, demonstrates mod- 
erate bilateral nephromegaly with a normal 
rate of excretion of contrast medium (Fig. 
3; and 9). The collecting svstems are dif- 
fusely splayed bilaterally, without evi- 
dence of calyceal blunting. The ureters and 
bladder are normal. 


revealed 


DISCUSSION AND DIFFERENTIAL DIAGNOSIS 

The possible relationship of the syn- 
drome of total lipodystrophy to the hypo- 
thalamic syndromes is intriguing. The 
hypothesis that the origin of total lipodys- 


trophy lies in an abnormality of discrete 
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lipid-activating and lipid-inhibiting centers 
is analogous to known reciprocal appetite- 
stimulating and depressing centers in the 
hvpothalamus.^ The diencephalic syn- 
drome of infancy, which is also character- 
ized by a complete absence of subcutaneous 
fat,? is secondary to tumors of the anterior 
hy poth alamus. Loss of adipose tissue in 
this svndrome could be due to destruction 
of the Jipid-inhibiting center, pressure 
stimulation of the lipid-activating center, 
or both. Of interest, is that an increased 
basal metabolic rate? and accelerated 
growth? have been reported in this condi- 
tion. However, hepatomegaly and hyper- 
lipemia have not been noted. 

Syndromes which are the converse of 
total lpodystrophy would be due to a 
congenital abnormality, destruction of the 
lipid-activating center, or a tumor causing 
pressure stimulation of the lipid-inhibiting 
center. On a congenital basis, the Law- 
rence- Moon- Biedl syndr ome may represent 
this tvpe of abnormality. This syndrome 
is of familial occurrence and hereditary 
nature, occurring predominantly in males. 
It is characterized by obesity, hypogenital- 
ism, mental deficiency, pigmentary de- 
generation of the retina and polydactyly." 
A similar acquired condition is Fróhlich's 
syndrome (adiposogenital dystrophy) 
which is caused by parasellar tumors in- 
volving the hypothalamus." Generalized 
obesity and hypogenitalism also character- 
ize this syndrome. 

There are marked similarities between 
total lipodystrophy and the disease of in- 
fants, the so-called leprechaunism.!? The 
latter condition is characterized by lipodys- 
trophy, hepatomegaly, an enlarged phal- 
lus, hirsutism, neurologic damage, and 
disturbances of glucose metabolism? The 
few reported cases of leprechaunism have 
expired in the early months of life. This 
condition is probably not a separate entity, 
but rather a severe form of congenital total 
lipodystrophy.” 

Thus, there is probably a spectrum of 
severity in congenital total hpodvstrophy 
ranging from asymptomatic hyperlipemia, 
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in its mildest form, to leprechaunism 1n its 
most severe form with classic total lipodvs- 
trophy being in the mid-range. 

In the differential diagnosis, partial 
lipodystrophy must be considered. This 
syndrome occurs predominantly in females 
with onset usually between $ and 15 vears 
of age. Partial lipodystrophy appears to 
be more common than total lipodystrophy, 
there being 77 cases of the former syn- 
drome in the literature.?* There is a loss of 
facial fat alone or concomitant involvement 
of the arms and trunk to the level of the 
inguinal ligaments with normal or increased 
fat in the thigh and legs. Roentgenography 
of the extremities demonstrates this dis- 
parity in adipose tissue between the upper 
and lower extremities. No abnormalities of 
bone structure or density have been de- 
scribed. These patients have a high inci- 
dence of renal disease, ranging from glo- 
merulonephritis to hydronephrosis of un- 
determined etiology. Intravenous pyelo- 
grams have demonstrated calyceal and 
renal pelvis dilatation consistent with 
hydronephrosis, hydroureter, and, in a 
single case, mild renal enlargement. ** Other 
cases have been normal. Total hpodvs- 
trophy is differentiated by the moderate 
nephromegaly and splayed collecting sys- 
tems without evidence of hydronephrosis. 
Hepatomegaly and mental retardation may 
be present in partial lipodystrophy; how- 
ever, other stigmata of total lipodystrophy 





are usually absent? The relationship of 


inse two ED is a it has Ann 
progress to Mem: l 5055 EU. ns many 
years.?? 

In infancy, congenital total lipodvs- 
trophy must be differentiated from the 
diencephalic syndrome. In the latter syn- 
drome, no hepatomegaly or nephromegaly 
has been reported so that intravenous 
pyelography would aid in differentiation, 
Also, no bone changes have been described. 

Bilateral nephromegaly with splayed 
collecting systems and associated hepato- 
megaly in infancy are also findings in 
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glycogen storage disease and leukemia. 
However, subcutaneous fat is present in 
these diseases and skeletal maturation is 
not increased. The bones are unremarkable 
in glycogen storage disease and the bone 
changes in leukemia are quite dissimilar 
from those in lipodvstrophy. 

Decreased subcutaneous fat may be 
found in several conditions, including hy- 
perthyroidism, malnutrition, anorexia ner- 
vosa, progeria, renal tubular acidosis, 
Hurler’s disease, Morquio's disease? and 
any of the debilitating diseases. However, 
these conditions do not have a complete 
absence of body fat as in total lipodys- 
trophy or the diencephalic syndrome of 
infancy.” 

The gigantism found in total lipodys- 
trophy is not to be confused with pitut- 
tary gigantism or cerebral gigantism. Pi- 
tuitary giants, in childhood, are differen- 
tiated bv normal or increased subcutaneous 
fat with. the bone age being normal or 
mildly retarded.? Also, there is hypertrophic 
tufting of the terminal phalanges, prog- 
nathism, and usuallv enlargement Or ero- 
sion of the sella turcica in pituitary gigan- 
tism. Cerebral gigantism is differentiated 
by excessive body fat, accelerated bone 
age in the first 4 years of life, clinical 
acromegalic features, and absence of hepa- 
tosplenomegaly.'® The sella turcica is nor- 
mal. Of interest is the fact that this con- 
dition has also been hypothesized to 
originate in the hypothalamus." 

Accelerated bone age is found in many 
conditions including hyperthyroidism, pre- 
cocious puberty, the adrenogenital syn- 
drome, Albright’s syndrome, secreting go- 
nadal tumors, pinealomas,? hypothalamic 
tumors, exogenous androgen and estrogen 
administration, and, occasionally, secon- 
dary to hepatomas, hydrocephalus, en- 
cephalitis, tuberous sclerosis, and neuro- 
fibromatosis.?? With the exception of hy- 
pothalamic tumors as already described, 
none of these conditions is associated with 
a complete absence of body fat. 

Underfunnelization of the metaphyses, 
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as seen in one of our cases of acquired total 
lipodystrophy, may also be present in 
Gaucher's disease, craniometaphyseal dys- 
plasia, and thalassemia major. These dis- 
eases are not associated with accelerated 
bone age or absent fat. 

It may be possible to differentiate the 
congenital form from the acquired form of 
total lipodystrophy in infancy and child- 
hood on the basis of the differing bone 
changes in the two types. The marked 
epiphyseal hypertrophy, thickened dia- 
physeal cortices, and mild metaphyseal 
sclerosis of the long bones, along with the 
increased bone density and more marked 
muscular hypertrophy, may be diagnostic 


of the congenital type. The diagnosis of 


the acquired type is suggested by meta- 
physeal underfunnelization with relatively 
normal epiphyses and diaphyses. Dem- 
onstration of normal subcutaneous fat 
early in life, with a later absence of fat, 
helps to confirm this diagnosis. The ab- 
sence of these bone changes in Case m 
probably indicates that they are not found 
in acquired cases having an onset around 
puberty or thereafter. 


SUMMARY 


The syndrome of total lipodystrophy 
has complex clinical, laboratory, and roent- 
genologic findings. Many of these findings 
may be explained, in the light of our present 
state of knowledge, by a hypothesis of 
hypothalamic origin. Further biologic, 
neurophysiologic, and pathologic studies 
will be needed to determine the true 
etiology and pathogenesis of this condition. 

A review of the roentgenographic find- 
ings in total lipodystrophy, as recorded in 
the literature and detailed interpretation 
of the present cases, has been made. The 
composite of roentgenologic findings is 
thought to be diagnostic of this condition. 
It is suggested that it may be possible, in 
the future, to differentiate the congenital 
tvpe from the acquired tvpe of total lipo- 
dystrophy by using the roentgenologic 
criteria discussed herein. More cases, with 
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detailed roentgenographic findings, need 
to be reported to substantiate this finding. 


John L. Gwinn, M.D. 
Department of Radiology 
Children’s Hospital of Los Angeles 
4650 Sunset Boulevard 

Los Angeles, California 90027 
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ON LEAD LINES* 


By ANTHONY J. LEONE, Jr., M.D.f 


BALTIMORE, 


HE roentgenographic picture of dense 

metaphvseal bands seen in the grow- 
ing long bones of children with lead poison- 
ing is familiar to radiologists. Despite this 
familiarity, there is confusion in radio- 
graphic texts and in recent literature as to 
the anatomic and physical basis for these 
dense metaphyseal bands. One radiograph- 
ic text shows a picture of a lead line 
with the caption indicating that the lead 
deposited produces the increased density.’ 
A recent text states that bone healing 
at the metaphysis in lead poisoning causes 
the increased density,’ and still another 
text describes an increase in calcium de- 
position at the metaphysis as responsible 
for the dense bands seen roentgenograph- 
ically. 

For a better understanding of lead lines 
(Fig. 1), a review of the normal process of 
bone growth at the epiphyseal plate 1s 
helpful. The growth in length of a long bone 
depends on an orderly progression of events 
occurring at the epiphyseal cartilage. The 
proliferation of cartilage cells from the 
growth plate forms columns of these cells 
extending through the cartilage and ori- 
ented parallel to the long axis of the bone 
(Fig. 24). Calcium salts are deposited in the 
cartilage matrix between these cells con- 
verting the cartilage into a hard substance. 
Then, under the influence of the degenera- 
tion products of the dying columns of cells, 
there is an ingrowth of capillaries and 
osteoclasts which resorb the calcified carti- 
lage now in the form of trabeculae. At the 
same time the osteoblasts begin laying 
down bone on these same trabeculae. By a 
continuing process of bone and calcified 
cartilage resorption and new bone deposi- 
tion, the trabeculae are eventually replaced 
by true bone with little or no calcified 
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ic. 1. Lead lines in the distal femur, proximal tibia 
and fibula. 


cartilage remaining. This is the normal 
sequence of events. 

In lead poisoning at the time of the 
initial calcification of the cartilage matrix, 
there is, in addition, a laying down of lead 
in this same cartilage, a “‘leadification” of 
the matrix. The zone of cartilage calcifica- 
tion is not the only site of lead deposition, 
for it is being deposited in true bone as well, 
replacing calcium ions in the apatite 
crystal structure.’ The area of preference 
for lead deposition is, however, the zone of 
calcified cartilage in the epiphysis.’ This 
preferential deposition can show itself as a 
five-fold increase in lead concentration 1n 
the metaphyseal area as compared to the 
diaphvsis.?'? 

After leadification of the calcified carti- 
lage, the next step in normal epiphyseal 
plate growth would be osteoclastic re- 
sorption. of the calcified and leadified 
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l'16. 2. (4) Normal growth plate. (B) Lead line with persistent cartilaginous cores (lighter staining material) 
in the trabeculae and an increased number of osteoclasts. 


cartilaginous trabeculae. The presence of 
lead in these trabeculae makes them re. 
sistant to resorption by the osteoclasts and 
in response there is an increase in the 
number of osteoclasts. The lead has no 
effect on the osteoblasts and new bone is 
laid down on these persistent trabeculae 
(Fig. 25). The net result is an increase in 
the number and thickness of trabeculae at 
the metaphysis. These trabeculae contain 
cores of calcified and leadified cartilage 
and are covered by lavers of true bone. 

It would seem that the presence of 
thicker and more numerous trabeculae 
would account for the increased density 
seen at the metaphysis in lead poisoning; 
however, it is important to consider the 
contribution made by the lead itself (a 
heavy metal) to the over-all radiodensity. 

For photoelectric x-ray absorption the 
mass absorption coefficient is said to vary 
approximately as the third power of the 
atomic number.’ When subjected to actual 
measurement, this does not hold strictly 


true for there is some x-ray absorption by 
Compton scatter, which is independent of 
the atomic number, and some irregularities 
of x-ray absorption due to the absorption 
"edges." By measurement there is about a 
forty-fold increase of X-ray absorption by 
lead as compared to calcium. Considering 
the actual amounts of lead and calcium 
present in the metaphysis in lead poisoning, 
there is by weight 180 times as much cal. 
cium as lead.^? Now combining the factors 
of differing x-ray absorption with the 
relative amounts of lead and calcium 
present, the calcium accounts for five 
times as much x-ray absorption as does the 
lead present. Stated another way, the 
relative contribution of the lead to the 
over-all radiodensity is small; therefore, 
calcium is principally responsible for the 
increased density seen in the lead lines in 
lead poisoning. 

knowing the pathogenesis of lead lines, 
it seemed that certain clinical features of 
lead poisoning in children might be related 


Vou. 103, No. 1 
to certain characteristics of the lead lines. 
For instance, the width of the lead line 
might be expected to show some partial 
relationship to the duration of the child’s 
exposure to lead, or the density of the lead 
line might be in some way related to the 
intensity of the child’s exposure to lead. 
To test these ideas, the histories and 
roentgenograms of 3o Johns Hopkins 
Hospital cases of lead poisoning were 
examined and the widths and densities of 
the lead lines were recorded along with 
the duration of lead intake and the child’s 
admission blood lead level. 

In graphically relating the duration of 
lead ingestion to the width of the lead line 
at the distal femur, no apparent correla- 
tion was found. This was attributed to the 
very poor histories obtained from the 
parents or guardians of these children as to 
the duration of lead ingestion. A similar 
lack of correlation was noted relating the 
blood lead levels to the lead line densities 
as determined densitometrically. The rea- 
sons for this are probably more complex 
and may be a reflection of the inadequacy 
of blood lead level determinations as an 
indicator of total lead exposure. 

In summary, the dense metaphyseal 
bands seen in the growing bones of children 
with lead poisoning are the result of a dis- 
turbance in the normal sequence of events 
occurring at the epiphyseal growth plate. 
Here a decrease in the resorption of the 
calcified and leadified cartilage trabeculae 
results in the presence of more numerous 
and thicker trabeculae. Although lead is 
deposited here, it is in very small amounts 
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relative to the calcium and it is the calcium 
that is principally responsible for the 
Increased radiodensity. 
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CONGENITAL ANHIDROTIC ECTODERMAL 
DYSPLASIA* 
By MARIE A. CAPITANIO, M.D., JAMES T. T. CHEN, M.D. JAMES B. AREY, M.D., 
and JOHN A. KIRKPATRICK, M.D. 


PHILADELPHIA, PENNSYLVANIA 


CTODERMAL dysplasia is a con- 
genital disorder characterized by in- 
complete development of the dermis and 
its appendages. Two forms are described, 
hidrotic and anhidrotic; sweat glands and 
usually sebaceous glands are absent in the 
latter.?4 
In 1965 DeJager? reported the course of a 
male infant who died at 4 months of age 
with congenital anhidrotic ectodermal dys- 


plasia. Autopsy revealed an absence of 


mucous glands in the pharynx, larynx, 
trachea, large and small bronchi, and in the 
upper esophagus. This was the second re- 
port in the literature of deficient ento- 
dermal elements in association with ecto- 
dermal abnormalities, the first having been 
published in 1939.! 

Two infants with congenital anhidrotic 
ectodermal dysplasia have been seen at St. 
Christopher’s Hospital for Children. Both 
presented with respiratory infection and 
subsequently died. Defective development 
of both the ectodermal and entodermal ele- 
ments was documented at autopsy. 


REPORT OF CASES 


Case 1. J.B., a white male infant 10 weeks 
old was admitted to St. Christopher’s Hospital 
for Children with a history of persistent fever 
and protracted respiratory distress, neither of 
which had responded to antibiotic or supportive 
therapy. He was the product of a 45 weeks 
gestation and was born by breech delivery. The 
weight at birth was 6 pounds and 15 ounces. The 
family history was negative with respect to 
ectodermal dysplasia. 

At the time of admission he was a pale, thin, 
malnourished infant with a temperature of 
106°F., respirations 80/minute, pulse 210/ 


minute. The skin was thin, pale, dry and hot. 
The hair of the scalp was very thin and sparse 
as were the eyelashes. No eyebrows were pres- 
ent. The fingernails and toenails were normal. 

Laboratory Findings. His hemoglobin was 
8.2 gm. per cent and the white blood cell count 
Was 21,000/cubic millimeter with 23 per cent 
neutrophils, 2 per cent juvenile forms, 54 per 
cent lymphocytes, 2 per cent eosinophils, 8 per 
cent metamyelocytes, 2 per cent monocytes, 3 
per cent basophils, and 6 per cent plasma cells. 
Urinalyses were negative. Culture of secretions 
aspirated from the nasopharynx and bronchi 
yielded Staphylococcus aureus, coagulase posi- 
tive. No organisms were grown from blood 
cultures. Analysis of duodenal aspirate was 
normal. An attempt to obtain sweat for the 
determination of its sodium and chloride con- 
tent was unsuccessful and was accompanied by 
an increase in the patient's temperature from 
99.2^F. to 102.4?F. in 45 minutes. The level of 
gammaglobulins was normal. 

Roentgenography of the chest revealed dif. 
fuse inflammatory disease involving both lungs. 
The process was a progressive one, as evidenced 
by the findings in subsequent roentgen films. A 
roentgenogram of the chest made just prior to 
death revealed a pneumatocele in the left 
lower lobe as well as a small amount of pleural 
fluid in the left hemithorax; there were multi- 
ple lucencies in the right lung. There was a 
deficiency in the number of tooth buds in the 
mandible and maxilla, only those for the molars 
being present (Fig. 14). 

During this hospitalization the patient re- 
ceived supportive therapy in the form of OXy- 
gen, humidity, intravenous fluids, repeated 
blood transfusions and feeding by nasogastric 
tube. He was given chloromycetin and albamy- 
cin orally. Intermittent aerosol therapy and 
continuous inhalation therapy were also given, 
His course, however, was characterized by fail- 
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Fic. 1. Case 1. J.-B., white male, 2 months of age. (4) Initial roentgenogram of the chest revealed diffuse 1n- 
flammatory disease of the lungs with numerous pneumatoceles. A paucity of tooth buds is evident in the 
mandible. (B) A postmortem examination revealed a tension pneumothorax on the left. 


ure to gain weight and progression of the pul- 
monary infection and he died one month after 
admission to the hospital (Fig. 1B). 
Postmortem examination demonstrated 
Staphylococcal pneumonia with multiple abscess- 
es in both lungs, left pyothorax, and acute 
mediastino-pericarditis. Sections of skin taken 
from multiple sites revealed a thin epidermis. 
Multiple lobules of fetal fat were present 
beneath the relatively thin dermis. There was 
virtual absence of skin appendages, only a 
single hair follicle and sebaceous gland being 
identified (Fig. 2). There was no recognizable 





Fic. 2. Case 1. The epidermis and dermis are thin and 
there are no skin appendages (X62). 


mammary tissue. There was also virtual ab- 
sence of seromucous glands in multiple sections 
of the larynx, trachea and major bronchi, al- 
though goblet cells were present (Fig. 3). A 
single nest of glands was identified in the wall 
of the larynx and another was present in a sec- 
tion taken through the oral mucosa in the mid- 
line of the maxilla anteriorly; elsewhere no 
recognizable glands were present in these sites. 


Case rr. C.Z., a white male infant, 3 weeks 
old, initially was admitted to St. Christopher’s 





Case 1. Seromucous glands are absent in this 
section of the larynx (X38). 


Fic. 3. 
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lic. 4. Case 11. C.Z., white male, 3 weeks of age. 
(4) Initial roentgenogram of the chest revealed 
diffuse inflammatory disease, particularly in the 
right Jung. 


Hospital for Children because of respiratory 
distress and bilateral draining ears of 1 week’s 
duration. He was the product of a normal preg- 
nancy, labor and delivery. Family history dis- 
closed that the maternal grandmother and the 
mother had oligodontia; both had sparse hair, a 
paucity of sweat and intolerance to heat. 
Physical examination revealed a malnour- 
ished male infant with severe respiratory dis- 
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tress. The skin was thin, pale and dry. The 
hair of the scalp, eyebrows and eyelashes was 
sparse. The fingernails and toenails were nor- 
mal. Respirations were zo to 60 per minute and 
were associated with substernal retractions. 
The temperature was 100.4°F. and the pulse 
160 per minute. Fine rales were present in the 
right lung. 

The hemoglobin was 12.2 gm. per cent and 
the white blood cell count was 12,000 per cubic 
millimeter with 34 per cent neutrophils, 4 per 
cent metamyelocytes, 52 per cent lymphocytes, 
9 per cent eosinophils and 1 normoblast per 
100 white blood cells. Cultures of the ears, 
throat and nasopharynx yielded Staphylococcus 
aureus, coagulase positive. 

Roentgenography of the chest demonstrated 
inflammatory disease in the right lung and 
patchy emphysema in the left lung (Fig. 4.7). 
Tooth buds were absent in the mandible; there 
were several rudimentary tooth buds in the 
maxilla (Fig. 4, B and C). 

The infant was treated with chloromycetin 
and matromycin, vapor and oxygen. Definite 
alterations of his temperature were observed 
depending on the ambient temperature. He 
improved and was discharged g days after ad- 
mission. 

He was readmitted 9 days later, at which 
time his temperature was 104?F., pulse 140 per 





ic. 4. Case rr. 


(B and C) There is a paucity of tooth buds evident in the mandible. Deficient 
dentition is obvious on the roentgenograms. 





lic. 5. Case 11. Goblet cells are present but there are 
no seromucous glands in the trachea (X142). 


minute and respirations 60 per minute. He was 
in shock and did not respond to painful stimu- 
lation. There were bilateral corneal ulcerations, 
no tears were observed, and the conjunctivae 
were dry. The ears were draining. The patient 
died 11 hours after admission. 

Postmortem examination revealed almost no 
eyebrows nor eyelashes. The hair of the scalp 
was very sparse, short, thin and dry. The nose 
appeared normal. There were scattered pete- 
chiae in the skin, serous surfaces, bowel, bladder 
and adrenals. Histologically there was minimal 
bronchopneumonia. There was questionable 
diminution of Brunner's glands in the duo- 
denum. The lamina propria of the small bowel 
contained a mild infiltrate of neutrophils. Small 
hemorrhages associated with multiple fibrin 
thrombi were present in the adrenals. Multiple 
sections of skin revealed scattered hair follicles 
and sebaceous glands but no sweat glands. Sec- 
tions of the trachea showed absence of sero- 
mucous glands; goblet cells, however, were pres- 
ent (Fig. 5). No mammary tissue could be iden- 
tified. 


DISCUSSION 


Congenital anhidrotic ectodermal dys- 
plasia is characterized by: (1) absence of 
sebaceous and sweat glands; (2) partial or 
complete absence of teeth, with those pres- 
ent being peg-shaped; and (3) generalized 
hypotrichosis. The nails may be dystrophic 
and the mammary glands are sometimes 
hypoplastic or absent. There is inability to 
sweat and intolerance to heat.^^*? 

The facies is characterized by a depressed 
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bridge and root of the nose, frontal bossing 
and in many instances thick lips. Dental 
aplasia is associated with underdevelop- 
ment of the jaws and the over-all appear- 
ance has been referred to as the "dish 
face. * 

The clinical diagnosis in early infancy 
may be difficult since affected persons often 
appear normal at birth, the characteristic 
facies usually not being apparent until the 
eleventh month. If there is a family history 
of similar hereditary anomalies, the clini- 
cian may correlate the fluctuations in the 
patient's temperature with those of the 
external environment. More often than 
not, however, the expression of the disease 
in other members of the family is not obvi- 
ous and the clinical diagnosis of ectodermal 
dvsplasia thus may be delaved until the 
second six months of life, when the defec- 
tive teeth and hair are noted. 

Roentgenologically the diagnosis can be 
made on the first day of life. The crowns of 
the deciduous incisors are visible roentgen- 
ographically by the fifth and sixth fetal 
month and all of the deciduous teeth are 
calcified by birth.? 

Involvement of entodermal derivatives 
as manifested by virtual absence of mucous 
glands throughout the respiratory tract and 
esophagus is not usually appreciated in 
association with ectodermal dysplasia. Re- 
current respiratory Infections may be re- 
lated to this entodermal anomaly, perhaps 
resulting from loss of the normal cleansing 
and protective phenomena afforded by the 
mucus which is normally present in the 
respiratory tract. 


SUMMARY 


Congenital anhidrotic ectodermal dys- 
plasia is a disorder characterized by incom- 
plete development of the dermis and its 
appendages, including the sweat glands. 
Two infants are reported in whom there 
were also entodermal abnormalities. Sero- 
mucous glands were virtually absent 
throughout the respiratory tract. The in- 
fections encountered in the patients in this 
report may be related to the loss of the pro- 
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PROGERIA* 
HUTCHINSON-GILFORD SYNDROME 


By FREDERICK R. MARGOLIN, M.D.,t and HOWARD L. STEINBACH, M.D. 


SAN FRANCISCO, CALIFORNIA 


INCE the original description of progeria 
by Hutchinson, in 1886, fewer than 30 
cases of this rare condition have been re- 
ported in the literature. The striking roent- 
gen abnormalities in these patients have 
received relatively little emphasis.* 
The physical appearance of patients with 
this condition is characteristic and virtually 
unmistakable (Fig. 1, Æ and B). Although 


the infants appear normal at birth, the 
typical clinical features become manifest 
within the first few years of life. Progeric 
children are dwarfed and assume a “‘horse 
riding" posture on standing because of im- 
paired extension at the hips and knees. 
Alopecia, brown pigmented areas on the 
trunk, atrophic skin, prominent veins, and 
loss of subcutaneous fat are commonly 





Fic. 1. (4 and B) Photographs of patient at 7 years and 10 months of age. The alopecia, loss of subcutaneous 


characteristic. 


fat, and prominent superficial veins are striking. The facies and the mottled pigmentation of the trunk are 


* From the Department of Radiology, University of California School of Medicine, San Francisco, California. 
Supported in part by U.S. Public Health Service Grants GMO 1272 and AM 02589. 
T Research Fellow, Diagnostic Radiology, National Institutes of Health. 
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noted in these patients. The typical facies 
includes a receding chin, a beaked nose, and 
exophthalmos. Muscular atrophy and joint 
deformities are additional findings. Gener- 
ally, intelligence is normal or above normal. 
The combination of these features produces 
the physical appearance of a wizened little 
old man. Accelerated, premature degenera- 
tive processes with arteriosclerosis in coro- 
nary and other vessels lead to death during 
late childhood or adolescence. No patients 
with progeria have been reported who have 
lived beyond the age of 27 years. 


REPORT OF A CASE 


This boy was born on December 28, 1958, 
the product of an apparently normal pregnancy 
and delivery. The mother, age 25, was in good 
health. The father, age 47, had lupus erythe- 
matosus. A 2 year old sister of the patient was 
normal. The boy weighed 2,720 gm. at birth. 
Growth was normal in the first vear of life, but 
thereatter dwartism became apparent. 

Since birth, the skin was noted to be thin, 
dry, and leathery, and the superficial veins were 
dilated. The flanks and abdomen were mottled 
with brown pigmentation. At the age of 14 
months, the child was admitted to the Univer- 
sity of California Medical Center with a pro- 
visional diagnosis of idiopathic infantile hy- 
percalcemia. This was not substantiated, how- 
ever, by clinical investigation. In September, 
1961, the diagnosis of progeria was first sug- 
gested. 

The physical examination in October, 1966, 
at the age of 7 years and 10 months, revealed an 
active, cooperative boy with a high-pitched 
volce and typical "horse riding" posture. The 
height was 104.5 cm. (4.7 standard deviations 
below the mean) and weight 14.5 kg. (2.3 
standard deviations below the mean). The skin 
was thin with diminished elasticity and slight 
diffuse orange staining. Increased pigmentation 
was present over the abdomen. The head was 
round with bitemporal bossing. The anterior 
fontanelle was open and a systolic bruit was 
heard over the skull. The face was small, the 
eyes were protruding, the ear lobes absent, and 
the nose was beaked with a narrow bridge. The 
lower jaw was small. Cranial and body hair was 
extremely thin and sparse. The superficial veins 
were well seen over the entire body and ap- 
peared dilated over the scalp. The chest was 
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narrow and the clavicles were short. A short 
systolic murmur was noted over the left sternal 
border. The abdomen was protuberant with a 


small umbilical hernia. The submandibular 


+ 


Frc. 2. (4 and B) Roentgenograms of the skull dem- 
onstrate that the anterior fontanelle has remained 
open at the age of 7 years and 10 months. The 
teeth appear crowded because of the small man- 
dible and maxilla. Hypoplasia of these facial bones 
results in the appearance of a large cranial vault, 
although measurements are within normal limits. 
Bitemporal bossing is present. 
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Progeria 


Fic. 3. The thin, dense clavicles are apparent. The lateral one-third of the left clavicle is absent. A small bone 


fragment represents the acromia 


salivary glands were enlarged. The terminal 
digits of the hands and feet were underdeveloped 
and the finger-nails hypoplastic, short, and 
wide. Musculature was diffusely diminished. A 
minimal low-frequency hearing loss was noted. 

The intelligence quotient was estimated at 
109. The results of the psychometric examina- 
tion, visual field studies, and electromyography 
were all normal. Electroencephalography and 
electrocardiography gave no evidence of ab- 
normality. Laboratory studies showed the fol- 
lowing to be normal: urinary mucopolysac- 
charides, urinary amino acids, complete blood 
cell counts, urinalysis, alkaline phosphatase, 
calcium, phosphorus, SGOT, creatinine, crea- 
tine clearance, blood urea nitrogen, total pro- 
tein, 11-hydroxysteroids and 17-ketosteroids, 
and a SU 4885 suppression test. Serum carotene, 
vitamin A levels, cholesterol, fatty acids, lipo- 
proteins, triglycerides, and thyroid function 
studies were also within normal limits. 


ROENTGEN FINDINGS 


At the age of 7 years and 10 months, 
roentgenograms of the skull (Fig. 2, Z and 
B) gave evidence of bitemporal bossing. 
Cranial capacity was within normal limits 
according to the tables of Gordon. The 
cranial vault, however, appeared large in 
relation to the facial structures. The man- 
dible and maxillae were small and the teeth 
appeared crowded. The anterior fontanelle 
remained open. The pineal body was not 
calcified. The sella turcica was normal. 

The spine appeared to be demineralized. 
The clavicles were slender and dense. Ab- 
sence of the lateral one-third of the left 
clavicle was noted and only a tiny bone 


| portion of the right clavicle. 


fragment represented the acromial end ot 
the right clavicle (Fig. 3). The metaphyses 
of the proximal humeri were widened and 
the cortex of the proximal humeral shafts, 
medially, contained a shallow impression 
(Fig. 4). Roentgenograms of the hands and 
feet (Fig. 5, 4—D) revealed striking resorp- 
tion of the distal phalanges without as- 
sociated loss of soft tissues. Progression of 
this process could be appreciated on com- 
parison with roentgenograms obtained 6 
years earlier. The skeletal age was within 
normal limits for the chronologic age of 7 
years and 10 months. A generalized diminu- 
tion of the subcutaneous fat was observed. 
The shafts of all the long bones were 
slender. Bilateral coxa valga was present 
and there was a shallow impression along 
the lateral margins of the pelvis beneath 
the anterosuperior iliac spine (Fig. 6). The 
lungs and cardiovascular silhouettes ap- 
peared normal. 


DISCUSSION 


A review of the previously reported 
roentgen findings in patients with progeria 
disclosed a notable similarity of changes. 
Hypoplastic facial bones, delay of cranial 
suture and fontanelle closure, thin short 
clavicles, and coxa valga were the common 
features. The analysis of cephalometric 
roentgenograms by Rosenthal e al? in 
their patient supported the previous ob- 
servations of normal cranial growth in this 
condition. The characteristic facies, they 
stated, is not the result of premature aging 
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Fic. 4. Gracile bone structure 
Is apparent in the forearm. 


but, rather, of marked retardation of maxil- 
lary and mandibular growth. 

The sella turcica was reported large in 
only 3 patients;! in most, as in our patient, 
it was normal. 

The skeletal age was within normal limits 
in most of the patients reported. Schwarz" 
stated that fusion of the epiphyseal centers 
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may be retarded in the presence of normal 
bone maturation. Skeletal maturation was 
accelerated in the cases reported bv Curtin 
and Kotzen? and by Talbot ef a/.” 

The pronounced, progressive acro-os- 
teolysis observed in the terminal phalanges 
of the hands and feet of our patient is of 
considerable interest. Similar changes have 
been observed in other progeric children 
27-348 and have been attributed to hy- 
poplasia. The comparison roentgenograms 
avallable in our patient, however, clearly 
revealed this to be a progressive resorptive 
process rather than a primary hypoplasia 
of bone. In the report of Rosenthal e a/.,? 
calcification was noted in soft tissue ad- 


jacent to a partially resorbed ungual tuft. 


The histologic examination of the skin of 
the anterior abdominal wall in Atkin's 
case! showed features of scleroderma. 
Changes similar to scleroderma have been 
reported in several other instances. Al- 
though the roentgen appearance of the 
distal phalanges resembles that of sclero- 
derma, the preservation of the soft tissues 
of the digit tip, while the underlving distal 
phalanx is extensively resorbed, is unusual. 
The pathogenesis of this process has not 
been definitely elucidated. The finding of 
scleroderma in abdominal skin biopsies 
suggests that a similar process may ac- 
count for progressive resorption of the ter- 
minal phalanges. 

Several previous reports have described 
diffuse osteoporosis, ovoid fish-mouth ver- 
tebrae, and cardiomegaly in progeric chil- 
dren. These abnormalities were not partic- 
ularly striking in our patient. 


SUMMARY 


A case of progeria of the Hutchinson- 
Gilford type in a 7 year, 10 month old boy 
is reported. The clinical characteristics 
are described and illustrated. 

Major roentgen features include dwarf- 
ism, loss of subcutaneous fat, hypoplastic 
facial bones, open cranial sutures and fon- 
tanelles, thin short clavicles, coxa valga, 
and progressive acro-osteolysis of the ter- 
minal phalanges. 


— — 
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lic. §. The right hand, (4) and foot (B) at the age of 2 years and at 7 years and 10 months (C and D). The 


progression of resorption of the ungual tuft with preservation of the soft tissues of the digit tip is note- 
worthy. Bone maturation 1s normal. 





FIG. 6. Roentgenogram of the 
years and 10 months shows bilateral 
and a shallow 
contour above the acetabulum. 


pelvis at the age of 7 
coxa valga 
impression of the lateral pelvic 


The roentgen changes are compared with 
those described in previously reported 
cases. 


Frederick R. Margolin, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 
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CONGENITAL WIDENING OF THE PUBIC SYMPHYSIS* 
ASSOCIATED CLINICAL DISORDERS AND ROENTGEN 


ANATOMY OF 


AFFECTED BONY PELVES 


By EDWARD C. MUECKE, M.D., and GUIDO CURRARINO, M.D.1 


HE roentgenographic finding of ante- 

rior separation of the pubic bones may 
be an important clue to the presence of 
congenital anomalies of the genitourinary 
tract. It is a constant feature in children 
with exstrophy of the urinary bladder and 
its variants; it is probably also a constant 
feature in children with major epispadiac 
deformities with urinary incontinence and 
may occur in some of the lesser forms as 
well. In a study of the roentgen anatomy of 
thus affected pelves we were able to collect 
89 cases of symphyseal separation seen over 
a 30 year period at The New York Hospital. 
In 16 cases the symphysis was described as 
"definitely widened" but the roentgeno- 
grams were not available for review. In 
the remaining 73 cases we were able to 
measure the minimal distance between the 
pubic bones in standard anteroposterior 
roentgenograms of the pelvis. The width 
ranged from 12 to 170 mm., and the ages 
of the patients at the time of the first 
available roentgenogram on which all 
measurements were carried out ranged from 
birth to 29 years (Fig. 1). 

In the normal individual the maximal 
distance between the two pubic bones as 
seen on standard anteroposterior roentgeno- 
grams of the pelvis does not exceed 10 mm. 
at any age."? In adults this distance has 
been found to average 5 mm., with a range 
from 3 to 8 mm. Relaxation of the pelvic 
joints and particularly of the symphysis 
pubis is said to be a normal accompaniment 
of pregnancy; even then the amount of 
separation rarely exceeds an additional 
10 mm., and regression to normalcy 1m- 
mediately follows parturition and is com- 
plete by the third month post partum.! In 
112 young individuals from § to 19 years of 


age Heyman and Lundquist’ found a range 
of 4 to 10 mm. In a review of anteroposte- 
rior pelvic roentgenograms of 200 unselected 
infants and children ranging in age from 
birth to 13 years, we found the symphyseal 
width to vary from 5 to 9 mm. in the first 
2 years of life and from 4 to 8 mm. in those 
from 2 to 13 vears of age, without any 
appreciable sex difference. 


CONGENITAL ANOMALIES ASSOCIATED WITH 
A WIDENED SYMPHYSIS PU BIS 


Fifty-two of the 89 patents in the 
present series had classical exstrophy of the 
bladder. In 41 patients the roentgenograms 
were available for review. Their ages ranged 
from birth to 29 years; the width of the 
symphysis ranged from 3o to 170 mm. In 
none of this group was the symphysis nor- 
mal; indeed, the degree of separation was 
most pronounced in these patients. Six 
additional patients were found to have 
variants of exstrophy; namely, cloacal 
exstrophy, superior vesical fissure, and 
duplicated exstrophy. Thus, 58 patients, or 
66 per cent, belonged to the bladder 
exstrophy group (Table 1). 

Twenty-four per cent of our patients 
with widened svmphysis pubis had epi- 
spadias without exstrophy. Their ages 
ranged from birth to 22 years. Roentgeno- 
grams were available to us in 16 cases; 
in these the pubic separation varied from 
12 to 35 mm. Of all epispadiac patients 
seen at The New York Hospital (32), the 
width of the symphysis was increased in 
21, normal in 4, and unstated in 7 (Table 
11). The amount of pubic separation, when 
present, seems to correlate fairly well with 
the severity of the epispadias. 

Congenital anorectal malformation was 


* From the Department of Surgery (Urology), James Buchanan Brady Foundation, and the Department of Radiology, The New 
York Hospital and Cornell University Medical College, New York, New York. 
+ Present Address: Department of Radiology, Children’s Medical Center, Dallas, Texas. 
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Age of patients in years 


O Classical exstrophy ^ €Epispadias 


ADuplication of urethra — Diphallus 


€ Variants of exstrophy  AAnorectal anomalies 5 Pseudo-exstrophy 


Fic. 1. Width of pubic symphysis relative to age for 73 patients with congenital symphyseal widening in as- 
sociation with other anomalies. 


associated with the skeletal anomaly in 3 
female patients. The first had congenital 
anal stenosis and an anterior sacral menin- 


TABLE I 


CLINICAL CONDITIONS ASSOCIATED WITH 
A WIDENED SYMPHYSIS 


Anomaly No. of Patients 
Classical exstrophy of bladder g2 
Variants of exstrophy 6 
Cloacal exstrophy 3 
Superior vesical fissure 2 
Duplicated exstrophy I 
Epispadias 21 
Anorectal anomalies 3 
Urethral duplication 2 
Pseudoexstrophy 2 
Diphallus 2 
Congenital hydrocolpos I 
89 


Total 


gocele. The second patient had an imper- 
forate anus and a rectovaginal fistula. In 
the third case, reported by Lowsley? from 
this institution, the anus was imperforate 
and a rectovaginal fistula was present. The 
urethra also opened into the vagina, the 
clitoris was bifid, and there was marked 
separation of the labia anteriorly. The 
association of imperforate anus and a wide 
pubic symphysis is rare and only a few 
similar cases have been reported.?11:15.4 

In 2 cases the skeletal anomaly under 
discussion coexisted with duplication of 
the distal urinary tract. In the first, there 
was a congenital sinus that opened in the 
midline of the dorsal aspect of the penis 
and extended backward in the dorsum for 
approximately 4 cm. to end blindly at the 
level of the pubic symphysis without com- 
munication with an underlying normal 
bladder. In the second case, a congenital 
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sinus tract opened in the midline of the 
dorsum of the penis at the penopubic 
junction. The tract ran backward to end in 
a small cavity located behind the symphy- 
sis in front of the bladder; from this pouch 
a very narrow channel continued cephalad 
subcutaneously in the midline to end a 
short distance from the umbilicus. The 
bladder and urethra were normal in both 
cases. A wide symphysis has been reported 
previously in similar patients as well as in 
patients in whom the duplication was more 
complete? 491245 

In one of our children symphyseal 
separation was associated with diphallus, 
imperforate anus, and rectoperineal fistula. 
In another child congenital widening of the 
symphysis was associated with two incom- 
pletely formed penes that were widely 
separated. The bladder was intact but pro- 
truded forward in the suprapubic region. 
The overlying skin was normal. There was 
no true urethra, except for a small vesi- 
coperineal fistula ending in the base of the 
left hemipenis. A soft tissue mass covered 
with intestinal mucosa was present in the 
midline of the perineum. The anus was 
imperforate and there was a rectoperineal 
fistula. Congenital widening of the pubic 
symphvsis occurred in an infant with con- 
genital hydrocolpos. At 1 month of age the 
symphyseal separation measured 15 mm. 
A widened symphysis was not present in 3 
other cases of hydrocolpos seen at this 
institution and, as far as we can determine, 
has not been reported previously in associa- 
tion with hydrocolpos. 

In 2 of our patients the anomaly was not 
associated with any other malformation in 
the pelvis or abdomen, except for diastasis 
recti. The first of the 2 patients had an 
excretory urogram at 7 months of age 
because of an episode of unexplained fever; 
the roentgenograms showed a pubic separa- 
tion of 1g mm. The second patient had 
transitional cell carcinoma of the bladder. 
His umbilicus was low-set (Fig. 2, 7 and 
B), and the recti muscles were separated 
inferiorly. His pubic symphysis was re- 
ported as “wide” on the roentgenographic 
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TABLE II 


ROENTGENOGRAPHIC APPEARANCE OF SYMPHYSES 
PUBES IN 32 EPISPADIAC PATIENTS 
(1938-1967) 














Type Uri nee at Width of 
Case Urinary Roentgen- RN ae 
: Control ography C 
No. s ie (mm.) 
(vr.) 
Balanic 
I Yes 3 9 
2 Yes 31 Not stated 
Penile 
3 Yes 4 I3 
4 Yes 4 12 
5 Yes 12 12 
6 Yes 16 Not stated 
7 Yes 36 Normal 
8 Yes 73 Not stated 
Complete (male) 
9 Yes à 12 
10 Yes 4 25 
II Yes 4 Not stated 
12 Yes 6 ri 
13 Yes j; IO 
I4 No I 2 
15 No I Not stated 
16 No 2 32 
I7 No 4 30 
18 No 5 35 
19 No 5 Not stated 
20 No 5 25 
21 No 5 Not stated 
42 No " 9 
23 No 8 13 
24 No 8 "Separated" 
25 No 1§ 20 
26 No 22 “Separated” 
Complete (female) 
9 No 2 30 
28 No 2 29 
29 No 3 “Widely separated" 
3o No 3 "Markedly separated" 
3I No 4 25 
32 No 6 “Widely separated" 





reports, but the films were not available 
for this review. Widening of the pubic 
symphysis is apparently a very rare 
anomaly as an isolated finding. Only a few 
cases have been reported; some of these 
were described as instances of “incomplete 
exstrophy” or "pseudoexstrophv" or “‘ec- 
topic bladder in ventral hernia," because 
of a forward protrusion of the bladder in 
the suprapubic region.7:19,11.13-15 
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tc. 2. (4 and B) Example of pseudoexstrophy in a 58 year old man. The pubic bones are widely separate 
the umbilicus is low-set, and the recti muscles are separated inferiorly. At times a full bladder bulges fo 


ward. 


ROENTGEN ANATOMY 

The exact anatomy of a widened pubic 
symphysis is not well established. On the 
basis of our study of roentgenograms of 
affected pelves, the deformity appears to be 
composed of 3 features. 

First, there is an outward rotation of the 
innominate bones, relative to the sagittal 
plane of the body, along the sacroiliac 
joints (Fig. 3, 4 and B). This outward 
rotation is indicated by the near identity 
between the frontal projection of the 
innominate bone of a pelvis of classical 
exstrophy and the oblique projection of the 
externally rotated innominate bone of a 
normal pelvis; it is also suggested by the 
fact that the posterior segment of the iliac 
crest 1s usually closer to the midline than 
normal. Indeed, in a very unusual case of 
exstrophy reported by Best and Gruber,’ 
the iliac bones had fused posteriorly. It 
appears that these rotational changes in the 
innominate bones are proportionate to the 
degree of symphyseal separation. 

An outward rotation of the innominate 
bones alone cannot explain all the changes 
observed in the pelvis of a patient with 


exstrophy. In fact, it is not possible to co: 
rect completely the malposition of th 
pubic bones simply by correcting the pos: 
tion of the ilia when the abnormal pelvis | 
rotated in the opposite direction. In add 
tion, a full correction of the puboischi: 
ring, obtained by rotating the pelvi 
internally, is accompanied regularly by a 
overcorrection of the iliac bone. Thes 
observations indicate the presence of a 
additional abnormality; namely, an eversio 
or outward rotation of the pubic bone at i 
junction with the ischium and ilium (Fi 
4, £ and B). This anomaly may sometime 
be of a greater degree than the mere out 
ward rotation of the innominate bones as 
whole. 

A third component, present in the mo: 
severe cases, consists of various degrees c 
lateral separation of the innominate bom 
inferiorly with fulcrum at the iliosacral jot 
(Fig. 5, Æ and 5). Because of the outwar 
rotation and lateral displacement of th 
innominate bones, the distance betwee 
the acetabular fossae is variously ir 
creased, a finding that accounts for tł 
increased distance between the hips and th 
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waddling gait of the more severely affected 
patients. 

As far as we were able to determine from 
lateral roentgenograms, the bones of the 
affected pelves are not tilted forward or 
backward in relation with the rest of the 
spine. Taken individually, these bones are 
otherwise normal, except for some hypo- 
plasia of the pubic bones in a few cases and 
some delay in the ossification of the 


puboischial synchondrosis. Ín many cases 
the body of the ilium appears roentgeno- 
graphically shortened, but the finding 1s 
often due to the outward rotation of the 
bone. In general, the separation of the 
pubic bones increases with age but seem- 





Fic. 3. (4) The primary feature (1) in cases of 
symphyseal widening seen on roentgenograms 1s 
the outward rotation of the innominate bones, rela- 
tive to the sagittal plane of the body, along the 
sacroiliac joints. (,7) Sketch of B. 
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Fic. 4. (4) A second skeletal (1+2) abnormality in 
abnormally widened symphyses is the everszon or 
outward rotation of the pubic bone at its junction with 
the ischium and ilium. (B) Sketch of 4. 


ingly not out of proportion to the general 
growth. 


DIFFERENTIAL DIAGNOSIS 


Widening of the pubic symphysis may 
be an acquired condition secondary to 
trauma, pregnancy and delivery, infection, 
or osteolytic neoplasia. The most important 
of the congenital malformations to be dif- 
ferentiated from the lesion under discussion 
is cleidocranial dysostosis. The widening of 
the symphysis in this disorder is more 
apparent than real, being due to delay of 
cartilage mineralization rather than to a 
true widening of the pubic symphysis. The 
pelvis of a patient with classical cleido- 
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Fic. 5$. (4) A third component (1-+2+ 3) of congenital 
symphyseal widening, present in the most severe 
cases, is Jateral displacement of the innominate bones 
inferiorly with fulcrum at the iliosacral joint. (B) 
Sketch of 4. 


cranial dysostosis 1s illustrated in Figure 6. 
Caffey and Madell® found that ossifica- 
tion of the pubic bones in newborns, 
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especially premature infants, may not 
extend "as far medial to the junction of 
superior and inferior rami of this bone." 
However, in our experience, this finding is 
usually not great enough to give rise to 
widening of the symphvsis. 


CONCLUSIONS AND SUMMARY 


Fighty-nine instances of congenital 
widening of the pubic symphysis were seen 
in this institution. Of these, 66 per cent 
occurred in patients with exstrophy of the 
bladder or its variants. Another 24 per cent 
occurred in patients with epispadias and 10 
per cent in those with unusual clinical 
entities; namely, anorectal anomalies, ure- 
thral duplication, duplication of the phal- 
lus, congenital hydrocolpos, and pseudo- 
exstrophv. 

We may conclude that this skeletal 
anomaly is a constant feature of exstrophy 
and nearly all related deformities; it is 
probably also a constant feature in cases of 
major epispadiac deformity and often, but 
not invariably, occurs in lesser forms of 
epispadias. In epispadias the deformity 
tends to be less severe than in exstrophy of 
the bladder. 

Anatomically, the lesion consists of ever- 
sion of the entire innominate bones and out- 
ward rotation of the pubic bones. Some 
lateral displacement of the two innominate 
bones inferiorly may coexist. Separation 
of the recti muscles (diastasis recti) in the 
hypogastric region is a constant feature of 


ES — 


ic. 6. Pelvis of a patient with cleidocranial dysostosis. The widening of the symphysis in this condition is 
due to delay of cartilage mineralization rather than to a true separation of the pubic bones. 
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this skeletal anomaly and is proportionate 
in severity to the degree of separation of the 
pubic bones. 

The anomaly should be differentiated 
principally from the local skeletal changes 
of cleidocranial dysostosis, in which the 
widening of the pubic symphysis is due to 
delayed mineralization of the cartilage of 
the pubic bones rather than to a true sepa- 
ration of these structures. 


Edward D. Muecke, M.D. 
Department of Urology 

The New York Hospital 

525 East 68th Street 

New York, New York 10021 
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PERCUTANEOUS INTRAUTERINE FETAL 
TRANSFUSION* 
ROENTGENOLOGIC ASPECTS AND RESULTS 


By JAMES W. LECKY, M.D.,t RICHARD A. BASHORE, M.D.,t PETER A. 
TOBIN, M.D.,$ and WILLIAM N. HANAFEE, M_.D.|| 


LOS ANGELES, CALIFORNIA 


N 1963, Liley® demonstrated the prac- 

ticability of intrauterine fetal transfu- 
sions for the treatment of erythroblastosis 
fetalis. Erythrocytes are not absorbed into 
the fetal circulation? from the amniotic 
fluid, which the fetus is continually swal- 
lowing, but are absorbed into the circula- 
tion through the fetal peritoneum.’ A 
specific roentgenologic technique is neces- 
sary for placement of a catheter into the 
fetal peritoneal cavity. In this report we 
will review our roentgenologic experience in 
55 patients who underwent 94 intrauterine 
fetal transfusions between August 1, 1964 
and August 1, 1967. 


TECHNIQUE 


Our method of catheter placement and 
localization. of the catheter within the 
fetal abdomen is essentially the same as 
described by Hanafee and Bashore.* 

Relaxation of the mother and minimiz- 
ing fetal movement require adequate pre- 
medication. We have found that demerol 
75-100 mg. intramuscular or morphine 
sulfate 15 mg. intramuscular in most in- 
stances is adequate. Immediately prior to 
puncture of the maternal abdomen, we 
have the patient empty her bladder. 

The placenta is not routinely localized 
with radioactive iodine. Preliminary amni- 
ography,®™! with the subsequent ingestion 
of contrast material and opacification of 
fetal small bowel is not utilized, although 
we feel that it has merit for localization, 
particularly in the very small fetus. 


The maternal abdomen is meticulously 
prepared and draped. The fluoroscopic 
units are draped with sterile towels to pre- 
clude contamination of the operative field. 

When all equipment has been prepared, 
and when personnel are set to start the 
procedure, preliminary roentgenograms of 
the maternal abdomen are made. If the 
scout roentgenograms are delayed to the 
last minute, there is less likelihood of fetal 
movement between time of film exposure 
and actual abdominal puncture. The 
authors believe that preliminary supine 
anteroposterior and translateral roentgeno- 
grams give the operator better visualiza- 
tion of the fetus than does fluoroscopy 
alone.*!? There is time to study the roent- 
genogram and to plan a point of needle 
entry. The alternative is exposing the fetus 
to longer periods of fluoroscopic localiza- 
tion. 

Following a review of the scout roent- 
genograms by the radiologist and the ob- 
stetrician, a puncture site is selected which 
permits entry into the fetus through its 
anterior or anterolateral borders of the 
abdomen between the pelvis and the esti- 
mated position of the umbilical cord. Punc- 
ture of the upper abdominal quadrants, 
as a rule, means perforation of the fetal 
liver or entry into the thorax through the 
diaphragm. 

Local anesthesia of 1 per cent Xylocaine 
or I per cent Nesacaine is given at the site 
of puncture. A small skin nick with a No. 
11 blade is used to facilitate entry of the 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 
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l1G. 1. Needle-catheter system used for intraperitoneal transfusions. 


needle catheter system through the mater- 
nal abdominal wall. We use a stainless 
steel No. 19 gauge needle (O.D. .042 inch 
and I.D. .032 inch) that is approximately 
r1 inches long. A polyethylene catheter 1s 
fitted over the needle. The catheter has an 
outside diameter of .070 inch and an in- 
side diameter of .oso inch. The catheter 
contains 1} preformed loops at its end 
(Fig. 1). When thecatheter is advanced over 
the needle into the fetal peritoneal cavity, 
the loops will hold the catheter in the fetal 
abdomen. This catheter is very soft and 
pliable and is less likely to damage fetal 
structures than catheters made from stiffer 
materials. 

With intermittent horizontal and verti- 
cal fluoroscopic visualization, the needle- 
catheter system is advanced toward the 
fetal lower abdominal quadrants. 

As reported by Bowes e/ a/? and West- 
berg and Margolis," the authors also have 
found that orientation of the needle tip to 
the fetus may be aided by the attachment 
of plastic tubing to the needle-catheter as- 
sembly to which a svringe containing sterile 
normal saline is joined. Gentle forward 
pressure is maintained on the syringe bar- 
rel. When the fetal abdomen or other solid 
substance is encountered, free flow of 
saline is stopped. Once the fetal peri- 


toneum is entered, saline flows freely. The 
amounts of saline used are kept at a min- 
imum. 

When resistance of the fetal abdominal 
wall is felt, a guick thrust into the fetal 
abdomen is made. If the operator advances 
the needle gradually, the fetus may roll 
away from the needle tip, much like apples 
roll in water if prodded with a stick. 

A syringe with CO, is attached to the 
needle catheter and used to verify correct 
positioning. Under horizontal fluoroscopic 
control, 2-5 cc. of CO, is injected. The CO, 
will rise to the most superior portion of the 
fetal abdomen. Should the tip of the needle 
be outside the fetal abdomen, the gas will 
spread over a wide arch which defines the 
uterine cavity. 

When the operator is satisfied with the 
CO, localization, 1-4 cc. of renografin 60 1s 
slowlv injected. The opaque contrast ma- 
terial gravitates to the lowest portion of 
the fetal abdomen. 

Once the position of the needle tip is 
satisfactory, the needle hub is held firmly 
in place and the catheter slowly advanced 
over the end of the needle. During this 
maneuver, it is important not to disturb 
the needle position. While one is advanc- 
ing the catheter, it is easy to also advance 
the needle. To be certain that only the 
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catheter moves forward and that the needle 
remains fixed, a ruler* is placed alongside 
the needle catheter assembly. An observer 
watches that the needle stays stationary in 
position with relation to the ruler and that 
the operator advances only the catheter. 

When the catheter has been fully ad- 
vanced into the fetal peritoneal cavity, the 
position of the catheter is checked with 
horizontal fluoroscopy by the injection of 
a small amount of CO, followed by opacifi- 
cation of the catheter with renografin 6o. 
Normal coiling of the catheter and free 
intraperitoneal flow of CO, and renografin 
indicate good position and assure unob- 
structed flow of the blood which will be 
given later. Follow-up anteroposterior and 
translateral supine roentgenograms are 
made. The intraperitoneal opaque contrast 
material is of aid in determining the pres- 
ence and amount of fetal ascites. 

Ascitic fluid may interfere with the peri- 
toneal absorption of the erythrocytes. If 
ascites is present, we make every effort to 
remove the fluid before transfusion of 
erythrocytes. Removal of the fluid is ac- 
complished by gentle aspiration. through 
the needle or catheter. Complete removal 
of the ascitic fluid rarely is possible, in our 
experience. 

After completion of catheter placement 
in the Radiology Department, the patient 
is returned to her room where blood trans- 
fusion and/or administration of medica- 
tions to the fetus are performed under the 
direction of the obstetrician. 


MATERIAL 


Fetal intraperitoneal catheter place- 
ment was attempted in 60 patients between 
August 1, 1964 and August 1, 1967. We 
were unsuccessful in 5 patients. 


Number of Patients 60 
Number of Attempts at Puncture 107 
Number of Patient Failures 5 
Number of Patients Transfused 55 
Number of Transfusions 94 


* Suggested by Margaret E. Vitry, R.N. 
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Our § patient failures consisted of mul- 
tiple attempts in 4 patients and 1 death 
due to lumbar myelography. 

There were 102 attempts at catheter 
placement in the remaining 55 patients re- 
sulting in 94 transfusions. 

Pertinent factors that influence the punc- 
ture failure rate include excessive fetal 
movement, difficult fetal position, and fetal 
age or small size. Fetal movement usually 
is controlled by proper sedation as men- 
tioned previously. We analyzed our pa- 
tients with regard to fetal position at the 
beginning of each attempt. The sacrum or 
occiput transverse or posterior positions 
are ideal. If the fetus lies in the sacrum or 
occiput anterior position, lateral entry of 
the maternal abdomen is required to reach 
the fetal abdomen in the anterolateral as- 
pect to avoid the fetal spine and retro- 
peritoneal structures. Insertion of the 
needle into the maternal abdomen too far 
laterally may result in perforation of en- 
gorged uterine veins. As yet, this complica- 
tion has not occurred. 

On several occasions we attempted man- 
ual rotation of the fetus who presented 
with occiput or sacral anterior positions. 
The fetuses would, however, quickly re- 
turn to their original position. We believe 
that manual rotation is not practical and 
that a lateral approach is feasible in these 
cases. 

The youngest fetus in this study was of 
24 weeks’ gestation; but successful trans- 
fusions in fetuses smaller than 24 weeks 
have been described by other authors? *: 

The criteria used for the diagnosis of 
hydrops fetalis in 55 patients (modified 
after Lucey") are: 


1. Plain film roentgenographic evidence 


evaluation 49 
Absent fat line 30 
Abnormal posture and /or 
position 27 
Increased bone density 5 
Halo sign O 


2. Fetal ascites (aspiration or visible on 
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roentgenograms after contrast me- 
dium injection) 29 
3. Clinical evidence at birth or au- 
topsy 38 


PLAIN FILM ROENTGENOGRAPHIC EVIDENCE 


The subcutaneous fat is visible as a 
radiolucent band surrounding the normal 
fetal body and extremities. With dissem- 


Percutaneous Intrauterine Fetal Transfusion 


189 


In this study, the loss of the normal 
radiolucent subcutaneous fat line was not 
of statistical aid in determining hydrops. 

Abnormal posture and/or position as 
described by Bishop! was noted in 22 hy- 
dropic fetuses and 5 nonhydropic fetuses. 
Javert’s’ classical “Buddha sign" (Fig. 2) 
was noted in 5 hydropic fetuses and not 
seen in any of the nonhydropic fetuses. 


Posture and/or position! 


Normal 
9 
| 
Nonhydropic Hydropic 
o I4 





inated soft tissue edema, the subcutaneous 
layers become saturated with fluid and the 
normal radiolucency of the fatty layer dis- 
appears.’ 

Our cases were reviewed for the presence 
or absence of the fetal fat line. As dis- 
cussed by Bishop! the fetal fatlinemay be vis- 
ible over some parts of the body where sub- 
cutaneous edema is less marked. With our 
roentgenographic technique we were un- 
able to see the fat line over the abdomen 
in any case, hydropic or not, but it was 
visible elsewhere, such as over the back, 
shoulders, or on the extremities. 

The normal fat line was not visible in 30 
of the 49 patients. Of these 30 patients, 21 
were proven to be hvdropic. The normal 
fat line was seen in Ig patients, 13 of whom 
were proven hydropic. In many instances 
this was seen onlv over the back, shoulder 
or some extremity where edema may be 
less.! 





| 
Abnormal 
27 


| 





| 
T . | . 
Nonhydropic Hydropic 


5 22 


In summary, when abnormal posture 
and/or position is present it is only sug- 
gestive of hydrops fetalis. 

Increased bone density! was noted in 5 
patients, 4 of whom were hydropic. The 
"halo sign”! was looked for but never seen; 
it must be remembered, however, that 
amniography was not used and that the 
roentgenograms were not for soft tissue 
detail. 


FETAL ASCITES 

Ascites was assessed roentgenographi- 
callv following theinitial catheter placement 
prior to transfusion. The following cri- 
teria were used for roentgenographic diag- 
nosis of ascites as noted on the supine 
transtable lateral roentgenogram taken 
after the instillation of contrast material 


and COs: 


It. Lack of concentration of the contrast 


Fat line assessed in 49 of $5 patients 








| 
Visible 


19 
| 





| | 
Nonhydropic Hydropic 
6 13 


Not visible 
30 
| 
| | 


Nonhydropic Hydropic 
9 21 
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lic. 3. Lateral roentgenogram shows a normal 
nonhydropic abdomen. Note the dense concentra- 
tion of contrast medium in the dependent portion 
of abdomen; no gross hepatomegaly is seen. Small 
CO» air fluid level at top was noted many times 
in other nonascitic fetuses. Free coiling of the 
catheter within the fetal abdomen is demonstrated. 


presence or absence of ascites could not 
be determined in 5 patients. 

Of the 38 fetuses which were clinically 
hydropic at birth or autopsy, 22 had plain 
roentgenographic evidence of hydrops as 
Fic. 2. Javert’s’ classical “Buddha sign" due to well as ascites. All but 1 of the 29 fetuses 


isten abdomen and possibly also the chest. . OR A MER 
distended abdomen and possibly also the chest which were ascitic at the time of initial 
Note abducted arms and partially extended head. 


The legs are usually more frog-like than in this 
example. The needle was intra-amniotic but 
extrafetal; hence, contrast material is shown out- 
lining the fetal foot. The fetus was proven 
hydropic. 





material in the dependent portion of 
the fetal abdomen, 7.e., diffusion of 
contrast material through ascitic fluid 
which gives a hazy appearance. 
Demonstrable air fluid level with CO, 
injection. If the abdomen is overdis- 
tended with CO», a false positive 
reading may result. 
3. Aspiration of an amount of fluid 
which we arbitrarily placed at over 10 
cc. from the fetal abdomen. 


I2 


WwW 





Fic. 4. Ascites. Proven hydropic uterine death. 
j f Note the lack of dense layering of contrast mate- 
thought to be present in 29 patients, no rial and hazy interface and abdominal distention. 
ascites was present in 21 patients, and the Only 20 cc. of fluid could be aspirated. 


In the 55 transfused fetuses, ascites was 
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transfusion were clinically hydropic at 
subsequent birth or autopsy. 

As noted in Figure 3, a transtable lateral 
roentgenogram taken after catheter inser- 
tion shows a normal nonhydropic abdomen 
with no ascites. The small CO, bubble noted 
in the upper part of the roentgenogram has 
been repeatedly seen and it 1s not thought 
to signify ascites unless coupled with other 
roentgenographic evidence. This CO, inter- 
face may be resting on fetal intestine and 
not be a true CO, fluid level. 

Figures 4 and 5, 4 and B demonstrate 
roentgenographic evidence of ascites as 
outlined in the previously mentioned cri- 
teria. The ascites in Figure 5, Æ and B was 
under pressure. The ability to withdraw 
ascitic fluid is only a rough estimate as to 
the total amount of ascites present. 


FETAL COMPLICATIONS 


In 29 fetuses there were 41 instances 
where the needle tip was placed within the 
fetus in a position other than the perito- 
neal cavity. These are listed in order of de- 


Percutaneous Intrauterine Fetal Transfusion 


IQI 


Fic. 5. (4) Supine anteroposterior, and (B) 
supine transtable lateral roentgenograms 
demonstrating ascites under pressure 
with 120 cc. of fluid aspirated. Note the 
hazy contrast material, large air fluid 
level, hepatomegaly, and distended abdo- 
men. Contrast medium is also in the 
rectum. This was a hydropic live birth 
with neonatal death and autopsy. 


creasing frequency as follows: pleural cavity 
(8), fetal soft tissue and/or retroperitoneal 
space (8), liver (6), small bowel (5), stomach 
(3), bladder (3), lumbar subarachnoid 
space (2), vascular space (2), colon (2), 
kidney (1), and umbilical cord (1). The 
onlv definitely known deaths due to ab- 
normal needle positioning occurred in the 
2 cases of lumbar myelograms and the 
vascular space perforations. 

Examples of abnormal needle-catheter 
positioning are shown in Figures 6 (thorax); 
7 (perirenal, renal subcapsular, renal pelvis, 
ureter, and bladder); and 8 (stomach, 
duodenum, and lumbar subarachnoidal 
space). 

Intrauterine deaths—40o of 60 fetuses 


Already dead at time of needle punc- 
ture yt 3 
Died within the first 24 hours EP 16 
x e ww ye o. 
unequivocallv, due to needle inser- 
tion 6 
Death after 24 hours 21 


It is assumed that fetal death within the 


tation. This was a nonascitic survivor. 





lic. 7. Abnormal needle-catheter positioning in the 
perirenal, renal pelvis, ureter, and bladder. There 
is possible increased bone density. Hydropic 
intrauterine death with congenital absence of 
one umbilical artery! noted at autopsy. 


liG. 6. Abnormal needle-catheter positioning in 
the thorax. Note contour and anterior rib inden- 





l'1G. 8. Abnormal needle-catheter positioning in tl 
stomach, duodenal loop, and the intrapleural are 
A thoracolumbar myelozram resulted in deat 


first 24 hours following puncture is the ri 
sult of the percutaneous needle cathet 
insertion or the result of a transfusion « 
combinations of both. Six 


fetuses wel 


known to die as a direct result of need 





l'iGc. 9. Ascites with 130 cc. of fluid aspirated. Not 
the haziness on contrast, and the large air flui 
level. Transfused four times with no ascites demo 
strated at last transfusion. This is a hydrop 
live birth survivor with 100 per cent adult hem: 
globin at birth. 
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placement. Two of these were myelogram 
deaths, 2 were vascular aspiration and 2 
were unknown (multiple attempts). Prob- 
ably other needle fatalities were present 
but were unrecognized. The effect of trans- 
fusion on the fetus from an immediate 
phvsiologic standpoint has not been stud- 
ied. 


LIVE BIRTHS 

There were 20 live births out of the 57 
transfused fetuses. Thirteen of these live 
births were nonhydropic children and 7 
were hydropic. Three of the 7 hydropic 
live births were neonatal deaths. There 
were 15 ultimate survivors out of the 55 
patients successfully transfused. 


Hydropic 


H 
i 


| | 
Neonatal Deaths Survived 
3 4 


One of the more interesting hydropic 
survivors 1s shown in Figure g. This is a 
transtable lateral roentgenogram taken 
after catheter insertion prior to the first 


transfusion. One hundred and thirty cc. of 


ascitic fluid was aspirated but certainly 
more was present. This patient was trans- 
fused 4 times and no ascites was noted at 
the last transfusion. This hydropic survi- 
vor was born with 100 per cent adult hemo- 
globin. 


IMMEDIATE MATERNAL COMPLICATIONS 


There were 4 maternal complications 
within the first 24 hours following needle 
puncture. All of these mothers noted the 
onset of premature labor within 24 hours. 
A mother pregnant with twins noted the 
onset of shaking chills within 3 P of 
unsuccessful multiple attempts. A clinical 
diagnosis of amnionitis was made. Prema- 
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ture labor then ensued with the resultant 
birth of a stillborn girl and a viable boy 
who survived. This was not included in our 
live birth data because it was an unsuc- 
cessful attempt at transfusion. The other 
3 mothers all underwent premature labor 
with resultant 2 stillborns weighing goo 
gm. and 1,550 gm., respectively, and a 
single live baby weighing 2,040 gm. ae 
died at 22 hours of age. The baby was 
born 34-40 hours after transfusion with a 
cord hemoglobin of 6.4 gm. containing 82 
per cent adult hemoglobin. 


SUMMARY 


A needle-catheter technique utilizing 
vertical and horizontal fluoroscopy for 


L3 


intraperitoneal fetal transfusion is reviewed. 

The roentgenologic experience in 60 pa- 
tients undergoing 107 attempts at fetal 
peritoneal catheter placement is presented 
with a resultant 94 transfusions in 55 
fetuses. 

The criteria used in the diagnosis of 
hydrops fetalis are presented using a com- 
bination of roentgenographic and clinical 
assessments. 

Fetal and immediate maternal complica- 
tions are reviewed. 

Thirty-eight hvdropic and 17 nonhydro- 
pic fetuses were transfused with the resul- 
tant 20 live births. There were 5 neonatal 
deaths with a resultant 15 final survivors 
(27 per cent). The survival rate for the 
nonhydropic fetuses was 65 per cent (11 
of 17), and I1 per cent (4 of 38) for the hy- 
dropic fetuses. 

A summary table is as follows: 
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60 Patients 
i 


Nri sesanan ten strate t ta nase ve 
1 
H 
i 


Transfused fetuses 
55 (94 transfusions) 


herren aret o ttan tas semen 


Nonhydropic 
17 


| | 
Intrauterine death Live births 


4 » 


m 


Neonatal deaths 
^ 


Ed t 
H 


Survivors 
II 


James W. Lecky, M.D. 
Department of Radiology 
University of California 
School of Medicine 

Los Angeles, California goo24 
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AMNIOGRAPHY AS AN AID IN INTRAUTERINE 
TRANSFUSION* 


By ANNE NEERING TESSARO, M.D.,f and CHARLES N. CHASLER, M.D.1 
PITTSBURGH, PENNSYLVANIA 


JA the procedure by 
which contrast material is added to 
the amniotic fluid im vivo, has been used as 
a diagnostic method with increasing fre- 
quency in obstetrics in the past few years. 
Nine examples? 4 9-13,14,18.19 of its uses are: 


1. For localization of the placenta as a 
filling defect in instances where a 
routine plain roentgenographic tech- 
nique for placental localization fails; 
e.g, in early pregnancy, most multi- 
ple pregnancies, transverse presenta- 
tions and low implantations. 

2. To outline a deformity of the uterine 
cavity. 

3. For detection of fetal soft tissue ab- 
normalities which may be causing a 
lack of progress during a prolonged 
labor. 

4. In the study of the cause of hydram- 
nios and as an aid in the detection of 
esophageal and duodenal atresia be- 
fore birth. 

5. In the study of fetal gastrointestinal 
motility as a possible sign of fetal 
distress. 

6. For detection of intrauterine fetal 
death. 

7. To determine whether multiple preg- 
nancies are mono- or bi-amniotic. 

8. To study intrauterine fetal respira- 
tions. 

9. lo diagnose a mole, ruptured mem- 
branes and fetal hydrops. 


The purpose of the authors is to discuss 
amniography as it may.be used as an aid 
for intrauterine fetal transfusion in the 
treatment of erythroblastosis fetalis?7. 
11,12,16 and to describe the roentgenographic 


features which make it possible for the 
radiologist to assist the physician who will 
perform the transfusion. 


DEFINITION OF THE DISEASE 


Before discussing the roentgenographic 
aspects of this subject, it might be helpful 
to review an over-simplified profile of the 
disease which is being treated. Erythro- 
blastosis fetalis is a disease of the fetus and 
the newborn caused by blood-group in- 
compatibility between child and mother. 
The changes are those of an acquired 
hemolytic anemia. The most important 
type is due to an immune reaction by the 
mother against the Rhesus (+) red blood 
cells of the fetus. Second in importance is 
ABO iso-immunization. The process is as 
follows: 


I. Án Rh (—) mother is stimulated by 
Rh (+) red blood cells of the fetus, 
or the mother has been previously 
stimulated by a transfusion with Rh . 
(+) blood. 

2. In response, the mother produces anti- 
Rh agglutinin. 

3. The agglutinin crosses the placenta 
and enters the fetal circulation and 
attaches itself to the fetal red blood 
cells. 

4. Because of the presence of antibodies 
on the surfaces of the red blood cells, 
the cells are destroyed rapidly. 


The resultant clinical findings of the 
hemolytic process may vary from a mild 
anemia to cardiac failure with generalized 
edema. Due to the destruction of the red 
blood cells, there is a hyperbilirubinemia 
which may result in kernicterus. 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 
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The diagnosis depends upon demonstra- 
tion of an abnormal maternal agglutinin 
which has specific activity for the red blood 
cells of the fetus or infant. A tentative 
diagnosis before birth can be made by dem- 
onstration of an antibody in the blood of 
an Rh (—) mother to be confirmed when 
the infant is found to be Rh (+). 

The course and prognosis vary with the 
degree of anemia. There may be sponta- 
neous recovery without clinical manifesta- 
tions of illness or a recovery from a mild to 
severe illness requiring treatment for ane- 
mia or hyperbilirubinemia. The infant 
may survive with kernicterus manifesting 
residual central nervous system damage 
or there may be death after the first day 
and before the sixth day from kernicterus 
and pulmonary hemorrhage. Conversely, 
death may occur within 24 hours from 
overwhelming anemia and stillbirth with 
or without hydrops fetalis. 

The incidence of. kernicterus increases 
with prematurity so an attempt is made 
to keep the fetus in utero until mature. It 
is at this point that intrauterine transfu- 
sions become important. The intention is 
to supply the unborn fetus with sufficient 
red blood cells to survive until maturity; 
thereby, hopefully, bypassing the increased 
incidence of kernicterus as well as all other 
hazards of the premature baby. The ulti- 
mate goal, of course, is the prevention of 
erythroblastosis. 

With no intervention in an Rh immu- 
nized pregnancy, the perinatal loss due to 
hemolytic disease is 30 per cent, with most 
babies dying between 35 and 40 weeks. 
With improved supervision of the preg- 
nancy and limited preterm induction of 
labor in selected cases, the mortality is re- 
duced to 25 per cent.? The addition of 
amniotic fluid analysis in combination 
with close supervision reduces this figure 
from 25 to 8 or 9 per cent. Since the first 
reported intrauterine transfusion by Liley" 
in 1963, this figure has been reduced even 
further. Therefore, at the present time, 0.9 
per cent of the babies of sensitized mothers 
can be saved by exchange transfusion and 
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the remaining o.1 per cent can be helped 
only by intrauterine transfusions. In the 
United States this could be as many as 
3,000 babies per year. 


MATERIAL 


From February 1965 to March 1967, 
approximately 32 patients were selected 
for intrauterine transfusion at Magee- 
Womens Hospital. With a total of 32 pa- 
tients, there were 46 transfusions. The 
babies received between 1 and 4 fetal 
transfusions and between 2 and 7 exchange 
transfusions. Of the 32 babies, 18 were 
born alive. Seven of the 18 were neonatal 
deaths (Table 1). Two of these deaths were 
after cesarean section and were attributed 
to the respiratory distress syndrome. There 
have been no premature labors attributed 
to intrauterine transfusions. 

For selection of a patient for intrauterine 
transfusion, the clinical history is evalu- 
ated and the maternal antibody titer is 
obtained. If the titer is above the critical 
level, a spectrophotometric analysis of the 
amniotic fluid 1s done. This analysis is 
based on the knowledge that the amniotic 
fluid of the fetus affected with erythro- 
blastosis contains increased bile pigments,’ 
believed to be a reflection of Increased red 
blood cell destruction. This 1s according to 
the work of Bevis reported in 1956. The 
initial analysis is usually performed at 28— 
29 weeks of gestation; however, it may be 
done earlier if indicated by the clinical 
picture. (The earliest transfusion per- 
formed at Magee-Womens Hospital was at 
21 weeks.) The analysis reveals the relative 
risk of fetal death at the time of the test. 


TABLE I 


RESULTS OF INTRAUTERINE TRANSFUSION 
Number of Patients 
Total number of transfusions 


Number of babies born alive 





Neonatal deaths 
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Fic. 1. Diagram illustrating desired location of needle in fetal abdomen. 


The condition of the fetus can change 
within 2 weeks, so the test must be repeated 
weeklv or biweekly until delivery—the fre- 
quency being determined by the severity of 
the bilirubin curve. 

The curves are interpreted on a scale of 
1+ to4+. If the fluid is 1+, the fetus may 
be Rh (—) or Rh (+), but it is not in 
danger of death from the disease within the 
next 2 weeks. If the fluid is 2+ the fetus 1s 
Rh (+) and affected, but is not in danger of 
death in the next I to 2 weeks. A 3+ 
curve shows progressive deterioration and 
the fetus may die within the next 10 days or 
within a period of a few weeks. A 4+ read- 
ing means impending fetal death. Although 
a 3+ tracing inevitably progresses to a 4+, 
the rate of progression cannot be predicted. 
The bilirubin peak or measurement of the 
pigment density cannot be correlated with 
the cord hemoglobin level. It does indicate 
the degree of circulatory failure. The re- 
sults of the analysis are correlated with the 


rest of the clinical information and the 
selected patient is admitted for the trans- 
fusion. This may be a temporary admission 
to the labor suite for 1 day. 


METHOD 


Following admission, an amniocentesis 1s 
performed in the patient’s room and Io cc. 
of renografin 60 per cent is injected into the 
amniotic fluid. A waiting period of 10-24 
hours is then allowed for fetal ingestion of 
the contrast material. Thirty minutes be- 
fore bringing the patient to the X-ray De- 
partment, she is premedicated with 50 mg. 
of demerol and £o mg. of vistaril in an at- 
tempt to decrease the movement of the 
fetus. When the patient reaches the depart- 
ment she is placed on the roentgenographic 
table on a rubber mat and is allowed to rest 
quietly for at least 20 minutes—this 1s an 
attempt to calm the mother and decrease 
fetal movement. The abdomen is then pre- 
pared and draped—3 skin clips are posi- 
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CONTRAST IN AMNIOTIC FLUID - 
OUTLINE OF FETAL SOFT TISSUES 


Fis. 2. Note ingested contrast medium in fetal 
colon. Free contrast material outlines fetal soft 
tissues with additional contrast medium in the 
maternal ureters. 
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lic. 3. Ingested contrast medium in fetal 
colon and small bowel. 


tioned: 1 over the fetal head, 1 over the 
breech and 1 over the fetal small parts as 
determined by palaption. These clips plus a 
lead strip on the maternal skin surface are 
to be used as markers for subsequent place- 
ment of the needle and catheter. At this 
time, one anteroposterior and one lateral 
roentgenogram are made and evaluated for 
position of the fetal abdomen as determined 





iG. 4. Cross-table lateral roentgenogram demonstrating desired positioning. 
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Fic. 5. Free contrast material in fetal peritoneal 
cavity outlines fetal bowel. Catheter coils in 
peritoneal cavity. 


by the ingested contrast medium in the 
fetal intestine. Using the markers men- 
tioned, the estimated position and depth 
for the needle are determined. A site on the 
anterior abdominal wall, away from the 
liver, spleen and umbilical cord is aimed for 
(Fig. 1). The maternal skin is then 1n- 
&ltrated with a local anesthetic and a No. 
16 T ç inch needle is advanced with one 
continuous thrust into the fetal abdomen. À 
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Fic. 7. Contrast material injected into 
placenta remains confined. 


catheter to fit is threaded through the 
needle and the needle is removed. A syringe 
is then connected to the catheter and the 
barrel pulled back; if the tip is in the fetal 
abdomen there should be no return. If no 
fluid is aspirated, 2-3 cc. of saline Is in- 
jected and one should obtain a free flow if 
the catheter is not in a solid organ. Once 
this has been ascertained, 2 cc. of renografin 
is injected and an anteroposterior roent- 
genogram is made to confirm the position 
of the catheter. Occasionally ascitic fluid is 





Fic. 6. Cross-table lateral roentgenogram demonstrates "layering" 
of contrast medium in fetal ascitic fluid. 
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l'1G. 8. Another example of contrast medium in a solid organ, the fetal liver. 


aspirated, raising the question of whether 
this is amniotic fluid or ascitic fluid. The 
true position of the catheter can be deter. 
mined by visualization of the renografin as 
It remains confined within the fetal abdo. 
men layering out in the ascitic fluid just as 
contrast material] lavers in a bile filled 
gallbladder. Washed, packed maternal red 
blood cells are then administered; the 
amount is determined by the estimated size 





l'1G. 9. Contrast medium free in fetal ascitic fluid 
outlines fetal liver and enlarged fetal abdomen. 


of the fetus or period of gestation. The 
routine localization requires 3 roentgeno- 
grams, 2 anteroposterior and 1 lateral, re- 
sulting in a total dose of approximately 570 
mr to the fetus. There have been other 
methods of roentgenographic aid reported, 
such as fluoroscopy with image intensifica- 
tion and plain roentgenographic, multiple 
needle technique,” for localization in the 
very small fetus. Using image intensifica- 
tion for 3 minutes, a reported total dose of 
250 mr to the fetus is given. 


ROENTGENOGRAPHIC FINDINGS 

The radiologist can be of assistance in 
determining the location of the fetal abdo. 
men which occupies a small area in the 21— 
24 week fetus. As with all amniography, the 
fetal soft tissues are outlined by the con- 
trast medium prior to fetal ingestion. Gen- 
erally, contrast material in the fetal intes. 
tinal tract can be readily identified by its 
characteristic configuration. As the cath- 
eter enters the fetal abdomen it often coils 
under the diaphragm resulting in an outline 
of the peritoneal cavity. Following injec- 
tion of the contrast medium into the fetal 
peritoneal cavity, loops of fetal bowel may 
be outlined appearing as lucent imprints in 
the contrast material. If ascitic fluid is pres- 
ent, layering" of the contrast medium 
will be evident on a cross-table lateral 
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.roentgenogram. When injection has been: 


made into a solid organ, the contrast ma- 
terial remains confined even after move- 
ment of the patient. Figures 2-9 have been 
chosen to demonstrate these roentgen- 
ographic findings. 


CONCLUSION 


Át the present time, there 1s a small per- 
centage of babies with erythroblastosis 
fetalis who will not survive due to their 
disease process combined with the perils of 
prematurity. With the aid of intrauterine 
fetal transfusion, the period cf gestation 
may be lengthened thereby diminishing the 
certainty of intrauterine fetal death or the 
alternative of prematurity and possible 
neonatal death. 

The radiologist has an important role as 
part of a group approach in the treatment 
of this disease. He is necessary in the initial 
phase for positioning of the catheter. 

There is much yet to learn about the 
analysis of these roentgenograms as well as 
the optimal roentgenographic technique. 

There is a variety of methods used—all 
aimed at keeping the exposure down to a 
minimum. It must be remembered, how- 
ever, that without this procedure 100 per 
cent of these babies will die. 


Anne Neering Tessaro, M.D. 
Department of Radiology 
Magee-Womens Hospital 
Forbes and Halket Streets 
Pittsburgh, Pennsylvania 15213 


The authors wish to express their ap- 
preciation to Dr. Donald Hutchinson for 
his invaluable help and cooperation in the 
preparation of this material. 
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PNEUMOPELVIGRAPHY IN THE EARLY 
DIAGNOSIS OF INTERSEXUALITY* 


By ALLAN LUNDERQUIST 


ANGELHOLM, SWEDEN 


FORMERLY the diagnosis of inter- 

sexuality was made mainly by cyto- 
geneticists, endocrinologists, pediatricians 
and surgeons. In recent years, however, the 
diagnosis has also been made by radiol- 
ogists with the aid of pneumopelvigraphy, 
a roentgenologic method capable of dem- 
onstrating anomalies of the internal fe. 
male  genitalia.2:4.6.7.12.16 Pneumopelvig- 
raphy can demonstrate cryptorchid testes 
as well.§ 


DEFINITION OF INTERSEX 


True hermaphrodites have gonadal tissue 
typical of both sexes and show varying 
forms of intersexualism. 

Pseudohermaphrodites. Male pseudoher- 
maphrodites have testes but the extra- 
gonadal sex characteristics tend to be typi- 
cal of the opposite sex. One of the common. 
est forms is a combination of hypospadias 
and undescended testes. Testicular femi- 
nization (Morris? syndrome) is another 
cause of male pseudohermaphroditism 
characterized by a male genotype (XY) in 
association with a female phenotype. Also 
the chromosomal aberration can cause 
pseudohermaphroditism as can the mosaic 
XO/XY. 

In female pseudohermaphroditism the pa- 
tient has ovaries, internal genitalia of fe- 
male type and a normal female chromo- 
some pattern, but the external genitalia are 
more or less of masculine type. The com- 
monest form of female pseudohermaphrodit- 
Ism is that seen in association with the 
androgenital syndrome in girls with con- 
genital adrenal hyperplasia. 

Method of examination. This was recen tly 
described by the author and Rafstedt in the 
Journal of Urology.’ 





REPORT OF CASES 


Case 1. Parturition uncomplicated. Birth- 
weight 3,080 gm. No known anatomic malfor- 
mations in the family. 

Condition at birth. Peripheral cyanosis. 
Hoarse cry. Swelling around eyes. Eye slits 
slanted slightly upward. Bridge of the nose 
flat. Occiput flat. Neck short with excessive 
amount of skin. Wide space between the first 
and second digits of each foot. Fistula on ante- 
rior part of each external ear (helix), 

Genitalia. Large labia majora (or a rudimen- 
tary scrotum). Clitoris (penis) 7 mm. in diam- 
eter, 16 mm. in length, onto which the urethra 
opened (Fig. 1). 

It was not possible to decide the sex of the 
child, who was, however, thought to be a girl. 

At 40 days of age pneumopelvigraphy was 
performed to check the provisional diagnosis. 
Gas passed down through both inguinal canals 
and filled the small tunica vaginalis. At the 
outer orifice of each inguinal canal was a 9X18 


Fic. 1. Case 1. Photograph. 


* From the Roentgen Department (Director: Olle Müller), Central Hospital, Angelholm, Sweden. 
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Fic. 2. Case 1. (4) Roentgenogram. (B) Tracing of 4. 
Diagnosis: Male pseudohermaphroditism with bilateral cryptorchism. 
Key to the abbreviations: B — bladder; F — femur; G=gonad; O-— ovary; P — pubic bone; T = testis; U = 


uterus; V—tunica vaginalis. 


mm. filling defect; 7.e., defects due to the pres- 
ence of testes. No female internal genitalia 
could be demonstrated. 

Diagnosis. Male  pseudohermaphroditism, 
with bilateral cryptorchism (Fig. 2, Æ and B). 

A biopsy specimen of the skin was removed 
for chromosomal analysis because an aberration 
of the type XXXXY or mongolism was sus- 
pected. The analysis showed XY, but the Y 
chromosome was rudimentary. 

The further course showed severe retardation 
of development. 

Clinical diagnosis. Male pseudohermaphro- 
ditism -- chromosomal aberration (rudimentary 
Y chromosome) --debilitas vitae congenitas. 


Case u. O.R. Parturition uncomplicated. 
Birthweight 2,320 gm. 

Condition at birth. External genitalia: en- 
larged labia majora and enlarged clitoris. No 
palpable testes (Fig. 3). 

Clinical diagnosis. Female pseudohermaphro- 
ditism, probably a congenital adrenogenital 
syndrome. 

At 2 days of age the child was examined with 
pneumopelvigraphy. Gas passed down through 


the left inguinal canal and filled a small tunica 
vaginalis, which contained a testis of normal 
size. No air passed down through the right 1n- 





Case 11. Photograph. 
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Fic. 4. Case 11. (4) Roentgenogram. (B) Tracing of 4. 
Diagnosis: Male pseudohermaphroditism. 


guinal canal, but the presence of a testicle on 
the right seemed probable. 

Diagnosis. Male  pseudohermaphroditism 
(Fig. 4, £ and B). 

The chromosomal analysis of lymphocytes 
was regularly of normal male karvotype. 


Case nr. M.G. Parturition uncomplicated. 
Birthweight 3,380 gm. 

Condition at birth. External genitalia: penis 
bent inward and urethra opening on the base 
of the inferior surface of the penis. No testes 
palpable (Fig. 5). 

It was assumed that the child was a boy, and 
at 6 days of age pneumopelvigraphy was per- 
formed to ascertain the position of the testes. 
No gas passed down the inguinal canal and no 
testes could be demonstrated, but the examina- 
tion revealed a uterus of normal size. 

Diagnosis. Female pseudohermaphroditism; 
adrenogenital syndrome? (Fig. 6, 4 and B). 

The diagnosis was confirmed by hormone 


analvsis, which showed secretion of excessive 
amounts of 17 hydroxycorticosteroids and 17 
ketosteroids. The serum potassium was in- 
creased and the serum sodium was decreased. 





Fic. 5. Case ur. Photograph. 
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Fic. 6. Case m1. (4) Roentgenogram. (B) Tracing of 4. 
Diagnosis: Female pseudohermaphroditism; androgenital syndrome? 


Chromosome analysis of lymphocytes invari- 
ably showed a normal female karyotype. 

At 5 months intussusception occurred and the 
child died. 

Necropsy. The vagina, cervix and uterine 
body were normal for the age. No fallopian 
tubes, ovaries or testes were found. The adre- 
nals showed cortical hyperplasia. 
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Fic. 7. Case iv. Photograph. 





Case iv. A.J. Parturition uncomplicated. 
Birthweight 3,040 gm. 

Heredity. A maternal cousin had congenital 
adrenogenital syndrome. 

Condition at birth. External genitalia: small 
firm penis with prepuce. The penis was hypo- 
spadic and the urethra opened onto its base. 
No vulva with labia majora or minora was pres- 
ent but instead a thick skin fold which appeared 
to bea rudimentary scrotum was noted (Fig. 7). 

Chromosomal analysis revealed that the pa- 
tient was of female genotype. Hormone analy- 
sis showed excessive secretion of 17 hydroxy- 
corticosteroids and 17 ketosteroids. The serum 
potassium was increased and the serum sodium 
decreased. 

Clinical diagnosis. Congenital adrenogenital 
syndrome. 

The patient was treated with cortisone and 
DOCA and the development was fairly normal 
but there was a tendency to loss of salt. 

At 4 years of age the child was examined with 
pneumopelvigraphy to obtain information re- 
garding the internal genitalia. The uterus and 
the ovaries were found to be of normal appear- 
ance and size. No gas passed into the inguinal 
canals. 
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ic. 8. Case 1v. (4) Roentgenogram. (B) Tracing of £. 
Diagnosis: Female pseudohermaphroditism. 


Diagnosis. Female pseudohermaphroditism 
(Fig. 8, 47 and B). 


Case v. M.S. Parturition uncomplicated. 
Birthweight 3,970 gm. 

Condition at birth. External genitalia: small 
penis with retracted prepuce. Urethra opening 
on undersurface of the penis. From the urethral 
orifice and running basally downwards was a 
relatively firm cord terminating in a rudimen- 
tary scrotum. No vaginal orifice could be seen. 
No testes could be palpated (Fig. 9). 

E;ndocrinologic investigation revealed noth- 
ing remarkable and the possibility of adreno- 
genital syndrome was therefore ruled out. 
Chromosome analysis showed the child to be of 
male genotype. 

The clinical diagnosis was male pseudoher- 
maphroditism; at 15 months of age the child 
was examined with pneumopelvigraphy to 
ascertain. the position of the testes. No air 
passed down the inguinal canals and no testes 
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à l'1G. 9. Case v. Photograph. 
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Fic. 10. Case v. (4) Roentgenogram. (B) Tracing of 4. 
Diagnosis: Male pseudohermaphroditism. 


could be found. On the other hand, the examina- 
tion revealed a normal-sized uterus situated 
somewhat to the right in the small pelvis, and 
the broad ligament of the uterus on the left side 
was slightly longer than that on the right. To 
the left in the small pelvis was a bean shaped 
structure about 10 mm. in greatest diameter, 
probably an ovary. No gonad could be demon- 
strated on the right side (Fig. 10, 47 and B). 

Operation. At 18 months of age the child was 
subjected to surgical exploration to ascertain 
whether the condition should be regarded a 
hermaphroditism or pseudohermaphroditism. 
The operation consisted of surgical exploration, 
extirpation of the gonads, appendectomy, and 
division of the urethra from the base of the penis 
to the posterior perineum. At the site of the 
uterus was a very narrow cord-like formation 
from which arose two apparently normal tubes. 
At the normal site of the right ovary was a yel- 
low-brown formation about the thickness of a 
match and about 1.5 cm. long, presumably a 
rudimentary gonad. On the left side was a hazel- 
nut-sized testis-like formation. The gonads 
were extirpated, as it had been decided before 
the operation to raise the child as a girl. 

Histologic examination. The hazelnut-sized 
left gonad was of soft testis-like consistency 
with the characteristics of juvenile testicular 
tissue. The small cord on the right side showed 
the features of gonadal dysgenesis. 


Clinical diagnosis. Male pseudohermaphro- 
ditism. 
DISCUSSION 


Formerly, the investigation of inter- 
sexuality was postponed until puberty. 
Recently, the discovery of the human sex 
chromosomes made early differentiation 
possible, but information on the internal 
genitalia could only be obtained by surgical 
investigation. 

That intersexuality is by no means rare, 
is evident from the work of MacMahon,’ 
who reported 72 histologically verified 
cases of intersexuality at a single hospital 
during a 10 year period. Of these patients, 
39 were female, 27 were male pseudoher- 
maphrodites, and 6 were true hermaphro- 
dites. Adrenal hyperplasia was predomi- 
nant among the females and hypospadias 
and undescerded testes among the males. 

In the roentgenologic investigation of 
intersexuality, Zimprich! used vaginog- 
raphy and claimed that it was the only 
examination that could be applied during 
the neonatal period when manual palpation 
is impossible because the organs are so 
small. 

Daves et a/.2 used pneumopelvigraphy in 
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the investigation of hermaphroditism and 
demonstrated an infantile uterus and a 
gonad which at operation proved to be an 
ovary. Operation also revealed a testis in 
the contralateral inguinal canal. They also 
examined a suspected case of male pseudo- 
hermaphroditism and thought that they 
could confirm the diagnosis because they 
were unable to demonstrate any internal 
genitalia. But they did not mention the 
patient's age. Palma eż al. likewise used 
pneumopelvigraphy in the investigation of 
both male and female pseudohermaph- 
roditism, but not before the patients had 
reached puberty. von Braband and Bu- 
blitz’ applied the method in the examina- 
tion of a 17 year old patient with Morris' 
syndrome. 

However, none of these investigators 
were able to demonstrate the testes, and 
Daves et al. state? “The pneumogram does 
not afford a distinction between testis and 
ovary." 

In the 3 cases of male pseudohermaph- 
roditism (Cases 1, 11, and v) pneumo- 
pelvigraphy demonstrated testes with cer- 
tainty in 2 (Cases 1 and 11) and in the third 
case (Case v) a gonad was demonstrated 
but mistaken for an ovary, because it was 
situated in an area usually occupied by an 
ovary. 

In 1 of the 2 patients with congenital 
adrenogenital syndrome, it was possible to 
make an early and quick diagnosis with the 
ald of pneumopelvigraphy and to give ade- 
quate treatment from the very beginning. 

In all of our cases except one (Case v) 
subsequent chromosomal analvsis verified 
the roentgenologic diagnosis. It is true that 
the diagnosis in Case v was erroneous be- 
cause the gonad, which occupied the nor- 
mal position of an ovary, proved to be a 
testis, but pneumopelvigraphy revealed un- 
expected abnormalities, for which it was 
decided to change the sex of the child. By 
means of a relatively simple plastic opera- 
tion it was possible to build up relatively 
normal external female genitalia. A further 
indication for removal of the male gonads 
was that intra-abdominal testes tend to 
undergo malignant — degeneration. 3113 
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This case closely resembles one reported by 
Jeune e£ 4/5 which was diagnosed as “mixed 
gonadal dysgenesis," a term coined by 
Sohval'* to designate a type of intersexual- 
ity, characterized by the presence of a 
testis on one side and a rudimentary gonad 
or the absence of a gonad on the other side, 
and by the fact that the most frequent and 
representative karyotype is an XY/XO 
mosaic, even though XO and XY may oc- 
cut. 

Lunderquist and Rafstedt? have shown 
that andrography (pneumopelvigraphy) 
can demonstrate cryptorchid testes, namely 
those situated ectopically, which are the 
most common, and that the examination 
can be performed with advantage during 
the neonatal period. 

A large portion of male pseudohermaph- 
rodites consists of patients with hypo- 
spadias and undescended testes. Pelvig- 
raphy should be a useful examination 
method in such cases and proved to be so in 
Cases 1 and rm, where andrography per- 
formed during the neonatal period demon- 
strated testes in the same position as that 
occupied by ectopic testes in patients with 
cryptorchism. 

Even determination of the sex chromatin 
will not allow a correct diagnosis with cer- 
tainty. Thus, MacMahon? demonstrated 
in his material that a chromatin-positive 
patient is not necessarily a female pseudo- 
hermaphrodite and a chromatin-negative 
patient is not necessarily a male pseudo- 
hermaphrodite. He stressed that one should 
not rely on the gross appearance of the 
gonads but only on histologic examination 
of a biopsy specimen. 

Merrill and Ramsey? reviewed the liter- 
ature on true hermaphroditism and traced 
16 cases where chromosome analvsis had 
been performed. In 12 of these the sex 
chromosome pattern was XX, and in 4 a 
mosaicism with a Y chromosome had been 
demonstrated in some tissue. There is no 
explanation for the fact that testicular 
tissue Is present in the absence of a Y 
chromosome in peripheral blood leukocytes. 
In some other body tissues, however, Y 
chromosomes can be found. 
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It is of psychologic importance that the 
diagnosis be made as soon as possible after 
birth and before the child is christened. In 
2 of the cases reported above, the children 
were christened before the diagnosis had 
been made. In both cases the sex and the 
name were changed. In Case v this created 
considerable psychologic problems for the 
family and caused certain psychic symp- 
toms in the patient's brother. 

In MacMahon's? series of intersexuality, 
the sex was changed in 19 of the 72 patients 
and in 2 it was changed twice. Twelve 
changes were from male to female and 9 
from female to male. Unless performed 
within the first year of life, change of sex 
can give rise to serious psychic symptoms. 
Also from a surgical point of view the 
diagnosis should preferably be made early, 
the most suitable age for surgical correction 
being 2 years. 

Pneumopelvigraphy has proved to be a 
useful and safe diagnostic adjunct in the 
early investigation of intersexuality be- 
cause it can demonstrate both the female 
and the male gonads and yield information 
on the internal female genitalia. In the 
event of atypically situated testes and of 
ovotestes, however, a differential diagnosis 
is not possible. 


SUMMARY 


Five patients with intersexuality were 
examined with pneumopelvigraphy to de- 
termine their sex. Three were examined 
during the neonatal period. The method is 
recommended for early investigation of 
intersex. 


Roentgen Department 
Central Hospital 
Angelholm, Sweden 
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THE INCIDENCE OF URINARY TRACT 
ANOMALIES IN CRYPTORCHID BOYS* . 


By HERMAN GROSSMAN, M.D., and DELBERT G. RIRIE, M.D. 


NEW YORK, NEW YORK 


a ue years ago in an autopsy study 
of 10,852 boys Campbell found 313 
instances of cryptorchidism, and in 96 of 
these, or approximately 1/3, he found co- 
existing urogenital anomalies. He did not, 
however, describe the nature of these 
anomalies. 

In light of this report, Felton? reviewed 
the urograms of 61 asymptomatic boys 
with cryptorchidism. He found 8 examples 
of what he described as significant major 
anomalies (Table 1). On the basis of the 13 


.per cent incidence of major anomalies, 


Felton recommended that routine intra- 
venous pyelography be performed on all 
cryptorchid boys. 

The apparent high incidence of signifi- 
cant urinary tract anomalies in cryptor- 
chidism is not mentioned in the major 
Pediatric Texts. Johnston? in a recent 
thorough review of the whole problem of 
cryptorchidism, notes Felton’s findings but 
recommends further study of the problem. 
There is apparently an unwillingness, on 
the basis of the present evidence, to subject 
all cryptorchid boys to a routine intraven- 
ous pyelography. It has also been the 
clinical impression of the Cornell Pediatric 
Radiology Department that the incidence 
of anomalies associated with cryptorchid- 
ism is much lower than that reported by 
Felton. 

It is the purpose of the authors to re-ex- 
amine the problem, and determine the inci- 
dence and nature of urinary tract oe 
in Specter: 


MATERIAL AND METHOD 


The urograms of 100 consecutive cases of 
cryptorchidism in boys admitted to the 
New York Hospital for surgical repair of 


Tasreg I 


URINARY TRACT ANOMALIES FOUND BY FELTON! 
IN 61 BOYS WITH CRYPTORCHIDISM 


Type of Abnormality No. 
1. Unilateral hypoplastic kidney 2 
2. Unilateral non-rotation with displaced 
kidney I 
3. Unilateral non-rotation with Grade 1 
hydronephrosis I 
4. Grade m hydronephrosis with an uretero- 
pelvic obstruction 2 
5. Ectopic insertion of the ureter into the 
bladder I 


6. Horseshoe kidney I 


undescended testes, or with undescended 
testes as an associated condition, were re- 
viewed without reference to the original 
interpretation of the pyelogram. All cases 
were over 2 years of age and most were 
over 5 years of age. No younger patients 
were considered in an attempt to eliminate 
those who might develop spontaneous 
descent, an event believed to be rare after 
infancy. 

A case was included in the series only if 
the boy had no symptoms pointing to the 
urinary tract, and if there was no grossly 
significant genitourinary tract anomaly or 
condition known to be associated with 
urinary tract anomalies such as “prune 
belly" (hypoplasia of abdominal muscula- 
ture), in which urinary tract anomalies and 
cryptorchidism are common features. 


RESULTS 


Only those anomalies thought to be 
significant to the present or future health 
and care of the patient were included 
(Table 1). Minor degrees of malrotation 
and double collecting systems without 


* From tbe Departments of Radiology and Pediatrics, Cornell University Medical College and The New York Hospital-Cornell 


Medical Center, New York, New York. 
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TABLE II 
SUMMARY OF CASES 


Undescended 
Testicle 


Age 
(yr) 


I 1I G 
2 8 L 


Case 
No. 


RL 


EES 


Findings on 
Intravenous Pyelography 


Bilateral hydronephrosis Grade u-n 
Bilateral hydronephrosis Grade r1 
Calicectasis on left; persistent trans- 


Comments 


Hypoplastic left kidney 

Ectopic left kidney and non-rotation 
of right kidney 

Graden hydronephrosis on right and 
Grade 1 hydronephrosis on left rograde 


Cystography, cystoscopy and ret- 
examinations were 
normal 


Cystourethrogram normal 
Cystourethrogram normal 


verse density distal to ureteropel- 
vic junction probably represent- 
ing partial obstruction 


Mild dilatation of right lower ureter Cystourethrogram normal 
Double collecting system on right 


with double ureters to L3 


E 


9 10 


Double collecting systems bilater- 


ally; double ureters bilaterally to 
an undetermined level 


10 10 R 
II IO RL 
RL 


i2 if 


Double collecting system on right 
with double ureters to L4 

Double collecting system on left with 
double ureters to S1 

Double collecting system on right 


with double ureters to an undeter- 


mined level 


double ureters were omitted because they 
are not thought to contribute to kidney 
dysfunction or infection. 

Five patients had double collecting sys- 
tems with double ureters; in 3 of these the 
double ureters were seen to fuse at a level 
proximal to entry into the bladder. In the 
remaining 2 patients 1t was not possible to 
determine the level of fusion or the sepa- 
rate entrance of the ureters into the blad- 
der. Cystography or retrograde pyelog- 
raphy was not done in these patients. 

Mild to moderate hydronephrosis was 
noted in 4 patients. Cystourethrography 
was performed in all 4, without signs of 
ureteral reflux. Unilateral caliectasis was 
noted in 1 patient due to partial obstruc- 
tion just distal to the ureteropelvic junc- 
tion. 

One patient had a hypoplastic kidney 
which was visualized on the intravenous 


pyelogram. No renal function studies were 
done. 

An ectopic kidney overlying the verte- 
bral column between L4 and S1 was present 
in I patient. 


DISCUSSION 


In the 100 cases studied there were 12 
patients in whom a significant urinary tract 
anomaly was discovered. This incidence 
compares well with the incidence of 13 per 
cent major upper urinary tract anomalies 
reported by Felton, . 

The true incidence of urogenital anom- 
alies in the general population is not known. 
McIntosh e£ a/.4 record a malformation 
incidence of 0.7 per cent in children sur- 
viving more than 1 month. However, all 
but 3 of the 41 anomalies discovered were 
hypospadias, undescended testicle and hy- 
drocele. Other urinary tract anomalies may - 
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lic. 1. Eleven year old male with undescended left 
testicle and hypoplasia of the left kidney. The pa- 
tient was asymptomatic at the time of the exam- 
ination. 


not have been manifest when the study was 
done, and no attempt was made to discover 
them in the asymptomatic subjects. 

Kelton perhaps came closest to deter- 
mining the incidence of upper urinary tract 
anomalies when he reviewed the autopsy 
reports of 152 children dying of causes 
other than urinary tract involvement and 
found an incidence of 2 per cent.2 However, 
as Campbell notes, many urogenital mal- 
formations are undiagnosed even at autop- 
Sy. 

Five patients in our study demonstrated 
a double collecting system with double 
ureters. Campbell! reports an incidence of 
1:161 from an autopsy series of 51,880 
cases, and Nation® reported an incidence of 
10g cases of ureteral duplication in 16,000 
autopsies. The Chi Square Test for statis- 
tical significance of the 5 cases discovered in 
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100 examinations in our series gives a value 
of p».oot, a statistically significant num- 
ber of cases of ureteral duplication in 
cryptorchidism. Double ureters were the 
most common anomaly associated with 
cryptorchidism in this study. Double ure- 
ters predispose to infection, hydroureter, 
and ureterocele formation when both ure- 
ters insert into the bladder. 

The common problems associated with 
double ureters were demonstrated by 
Campbell! in an autopsy study of infants 
and children in which he found that the 
reduplicated ureter showed obstruction in 
14 of 61 cases, with stricture in 10, ureteral 
valve in 3, and a stone in r. 

Unilateral renal hypoplasia (Fig. 1) indi- 
cates less functioning renal tissue and may 
lead to hypertension. An ectopic kidney 
(Fig. 2) often has an anomalous insertion of 
the ureter, which predisposes it to infection 
and stone formation. It compress 


may 
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lic. 2. Eight vear old male with undescended left 
testicle with incomplete rotation of the right kid- 
ney and partial crossed ectopia of the left kidney 
which overlies Ls-Sr. 
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Fic. 3. Twelve year old boy with his right testicle 
undescended but with bilateral hydronephrosis. 
The amount of renal cortex is decreased and the 
degree of hydronephrosis 1s moderately severe. 
The precise cause of the hydronephrosis was not 
determined. 


blood vessels, nerves and neighboring or- 
gans, and may cause pain due to pressure 
or infection. 

The causes of hydronephrosis (Fig. 3) 
were not clearly defined in the majority of 
these patients. A ureteropelvic obstruction 
was demonstrated in 1 patient. The 4 other 
patients had a single cvstourethrogram 
without reflux. Follow-up examinations 
have not been obtained in these patients 
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and the exact cause of the hydronephrosis 
is not known. 

Our clinical impression of a low incidence 
of urinary tract anomalies in cryptorchid 
bovs was not born out; rather a 12 per cent 
incidence of truly significant anomalies was 
discovered. This correlated well with the 
13 per cent incidence of Felton? and we 
would concur that a routine intravenous 
pvelography is warranted in all asymp- 
tomatic cryptorchid bovs. 


SUMMARY 


Theurograms of 100 asymptomatic cryp- 
torchid boys over the age of 2 years were 
reviewed for anomalies of theupper urinary 
tract. Twelve cases were discovered and are 
discussed; the statistical significance 1s 
estimated. 

A routine intravenous pyelography on all 
asymptomatic cryptorchid boys is recom- 
mended. 


Herman Grossman, M.D. 

The New York Hospital-Cornell Medical Center 

525 East 68th Street 

New York, New York 10021 
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THE BASAL CELL NEVUS SYNDROME* 


By HENRY A. LILE, M.D.,t JAMES F. ROGERS, M.D.,t and BARRY GERALD, M.D.f 


HE basal cell nevus syndrome consists 

of multiple basal cell carcinomas in 
association with certain bone abnormalities 
which are easily demonstrated radiographi- 
cally and aid in the recognition of the 
syndrome.®-*")? The purpose of this paper 
is to describe the syndrome in 4 members of 
a single family, including the youngest 
patient yet described with bone and cu- 
taneous manifestations. 


REPORT OF CASES 


Case 1. ECJ. This 64 year old white male had 
noted multiple skin lesions for many years. 
Treatment of some of the lesions had been with 
irradiation or electrodesiccation. He stated that 
the death of his father at the age of 65 years was 
caused by a large ulcerating cancer of the face, 
the cell type unknown. 

Numerous basal cell nevi were present, prin- 
cipally in the periorbital regions, as well as 
scars from previously treated lesions. Dys- 
keratoses were present in the palms. The distal 
phalanges of the thumbs appeared short. 

Complete blood cell count, urinalvsis, and 
serum calcium and phosphorus levels were nor- 
mal. Blood urea nitrogen and fasting blood 
sugar were normal. An electrocardiogram 
showed a wandering pacemaker. Histologic ex- 
amination of some of the multiple lesions of the 
face confirmed the diagnosis of basal cell car- 
cinoma, 

On roentgenographic examination a thin 
walled cyst of the left mandible was seen (Fig. 
1) and block vertebrae were present at T1 and 
T2. There were short distal phalanges of the 
thumbs bilaterally, brachymetacarpalism of the 
4th metacarpals bilaterally, calcification of the 
falx cerebri, and a bifid right 4th rib. 


Case 11. LMJ. This 30 year old white female 
had first noted numerous facial lesions about 5 
years before admission. These lesions had been 
treated with surgery and irradiation. A theca 
cell tumor of the right ovary was removed when 
the patient was 24 years of age. 

Scars resulting from previous therapy to the 


facial lesions were present. Several simple nevi 
were located on the upper torso. 

Complete blood cell count, urinalysis, serum 
calcium and phosphorus, cholesterol and uric 
acid were within normal limits. Parathyroid 
stimulation studies showed a normal response. 
The chromosome pattern was normal. The 
electrocardiogram and electroencephalogram 
were normal. Histologic examination of the 
biopsied skin lesions showed basal cell car- 
cinoma. 

Calcification of the falx cerebri and spina 
bifida at T1 and T2 (Fig. 2) were apparent on 
the roentgenograms. 


Case ri. HMJ. This 17 year old white female 
first noted small “bumps” about the eyes at the 
age of 14 years. The lesions had become slightly 
larger recently, but none had ulcerated. There 
was a small epithelial cyst of the right wrist and 
several small 2-5 mm. basal cell carcinomas 
scattered about the face, most numerous in the 
periorbital regions. Milia were scattered dif- 
fusely over the face. Typical "ice pick-type" 
dyskeratotic changes were seen in both palms. 
A mild pectus excavatum was present as well as 
short distal phalanges of both thumbs. 
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liG. 1. Case 1. Dentigerous cyst, containing a 
tooth at the angle of the right mandible. 


* Presented at the Eighth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., September 27, 1965. 
From the Departments of Radiology and Dermatology,t University of Arkansas Medical Center, Little Rock, Arkansas. 
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Laboratory studies including parathyroid 
stimulation tests and chromosome pattern 
evaluation were normal. Histologic examination 
showed the facial lesions to be basal cell car- 
cinomas. 

On roentgenographic examination bilateral 
mandibular cysts were noted at the mandibular 
angles. Other findings were block vertebrae at 
Tı and T2 (Fig. 3), bilaterally malformed ribs 
(Fig. 4), shortened 4th metacarpals, and distal 
phalanges of the thumbs bilaterally (Fig. 5), 
and calcification of the falx cerebri. 


Case 1v. MAJ. The 3 year old son ot Case 11 was 
examined during the investigation of his 
mother. There were small dyskeratotic pits in 
the palmar skin of both hands. He had two 
small lesions clinically resembling basal cell 
nevi, one located in the right periorbital region 
and another anterior to the right ear. Labora- 
tory studies and biopsies were not permitted. 

The right 4th and left 3rd ribs were found to 
be bifid (Fig. 6). 





Fic. 2. Case rr. Spina bifida at T1 and T2. 
Malformed upper ribs on the left. 
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Fic. 3. Case 11. Block vertebrae at T1 and T2. 


DISCUSSION 


'The outstanding clinical finding of the 
basal cell nevus syndrome is the presence of 
multiple basal cell carcinomas, varying 
from a few to several hundred. The pre- 
dominant areas involved are the face and 
trunk. The “ice pick” like dyskeratotic 





Fic. 4. Case irr. Malformation of the upper 
thoracic ribs bilaterally. 


Henry 





lic. 5. Case iir. Shortening of the 4th metacarpals 
and distal phalanges of the thumbs. 


defects-vary fram: Y fo: mm. im size and 
involve principally the palms of the hands 
and the soles of the feet. Milia and epithe- 
lial cysts are also frequently present. The 
histologic pattern is that of a typical basal 
cell carcinoma. 

This syndrome js genetically dominant, 
with high penetrance, and is found with 
equal frequency in both sexes. Figure 7 
shows this family’s pedigree. Case tv is the 
youngest person yet reported. 

The roentgenographic findings in these 
4 Cases are summarized in Table r. 

Dentigerous cysts of the mandible are 
common, but rarely present before 6 years 
of age. The cysts may be single or mul- 
tiple, usually are located at the angle of 
the mandible and have ill-defined margins. 
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l'16, 6, Case iv. Bifid right 4th and left 3rd ribs. 
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ll arrecteo 
[ ] NOT AFFECTED 


QUESTIONABLY AFFECTED 


[ ] MALE 
© FEMALE 
CASE I ——» 
CASE II — 
CASE II 
Li 
CASE IY 
Fic. 7. Family pedigree, showing involved members. 


Surgical removal has been suggested be- 
cause of the possibility of pathologic frac- 
ture or malignant degeneration. Malignant 
degeneration has been described in only 
one patient.’ A fibrosarcoma of the man. 
dible developed but the area had received 
an unspecified amount of radiation g years 
before. 

The common rib anomalies are splaying 
and synostoses as well as bifid and cervical 
ribs. The first through the fourth ribs are 
most often involved bilaterally. Etter,’ in a 
review of 40,000 chest roentgenograms, 
found 257 bifid and 109 synostotic ribs, an 
incidence of 0.0064 and 0.0026, respec- 
tively. The frequency of these findings in 
the basal cell nevus syndrome far exceeds 
the expected incidence in the general 
population and makes remote the pos- 
sibility of the association by chance alone. 
A recently described finding is that of 
notching of the medial surface of the 
scapula at its inferior angle.!? Again, its 
frequency is not known and it was not 
present in our cases. 


TABLE | 
ROENTGENOGRAPHIC FINDINGS 





Abnormality Case No. 
Mandibular Cysts T. T 
Bifid and/or other rib anomalies I, IIT, IV 
Brachymetacarpalism I, II 
Spina bifida and/or other vertebral 

anomaly LIT. IH 
Calcification of the falx LETT TM 
Short distal phalanges of the thumbs I Eb 
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Shortening of the 4th and sth meta- 
carpals and occasionally the 3rd is a fre- 
quent finding, although less common than 
the rib and mandibular anomalies. Short- 
ened metacarpals may be found in pseudo- 
hypoparathyroidism.* This condition will 
give decreased phosphate diuresis following 
intravenous parathyroid hormone.? Cases 
11 and III were tested and had normal 
urine phosphorus levels following parathy- 
roid hormone injections. Dimpling of the 
skin over the distal end of the shortened 
metacarpal (Albright's sign) is often seen. 
Hypoplasia of the distal phalanges of the 
thumb, present in Cases 1 and m, has not 
been previously reported in association 
with the basal cell nevus syndrome. 

The most frequent spinal anomaly is 
spina bifida occulta, occurring in approxi- 
mately one half of the patients and usually 
in the lower cervical and upper thoracic 
regions. Block vertebrae as well as butterfly 
and hemivertebral malformations may be 
present, also usually in the upper thoracic 
and lower cervical spine. No relation to the 
Klippel-Feil syndrome has been reported. 
Some patients with scoliosis without verte- 
bral anomalies have been reported but the 
significance of this is doubtful. 

Calcification of the falx cerebri and 
tentorium cerebelli has been described. 
Involvement of the falx cerebri is the more 
frequent finding and was present in the 3 
adult patients in our series. Partial agenesis 
of the corpus callosum has been found at 
autopsy in one case.! Clinical hypertelorism 
has been reported but was not present in 
any of our patients. 


SUMMARY 


1. Four cases of the basal cell nevus 
syndrome occurring within a single family 
are described. 

2. The patients show many of the char- 
acteristic roentgen findings of the syndrome 
including mandibular cysts, calcification 
of the falx cerebri, vertebral anomalies, rib 
anomalies, and brachymetacarpalism. 

3. Findings of the syndrome are de- 
scribed in a 3 year old boy (Case rv), the 
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youngest reported patient with both recog- 
nizable bone and skin anomalies. 

4. Shortening of the distal phalanx of 
the thumb was present in 2 of the 4 pa- 
tients. This finding has not previously been 
reported in association with the basal cell 
nevus syndrome. 


Barry E. Gerald, M.D. 

Department or Radiology 

University of Arkansas Medical Center 
Little Rock, Arkansas 72201 
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ON THE USE OF THE PNEUMATIC COMPRESSION 
PADDLE FOR IMPROVED VISUALIZATION 
OF THE UPPER URINARY TRACT IN 
PEDIATRIC PATIENTS* 


By M. B. NOGRADY, M.D., and J. S. DUNBAR, M.D. 


MONTREAL, QUEBEC, CANADA 


QONE of the most frequent and difficult 
problems in the course of roentgeno- 
logic examination of the upper urinary tract 
in infants and children is the normal gas 
content of the small bowel. We have found 
that the use of the pneumatic compression 
paddle (banjo*) with the patient in the 
prone position has improved visualization 
of this area without adding materially to 
the difficulty of the examination or the dis- 
comfort it causes the patient. 

Our method of preparation and roent- 
genographic examination of the urinary 
tract have been described elsewhere 1% The 
known techniques for elimination of in- 
testinal gas or displacement of gas-filled 
small bowel loops have usually been un- 
satisfactory in our hands.-7^9?? The rou- 
tine use of the prone position, on the other 
hand, has facilitated visualization of the 
kidneys and upper collecting systems by 
reduction of the posteroanterior diameter of 
the patient and by causing some lateral 
displacement of the gas-containing bowel. 
We are thus accustomed to using both 
prone and supine roentgenograms in evalu- 
ation of kidney size and contour and the 
details of the upper collecting system. 

It occurred to one of us (MBN) that the 
same principle which has been used for 
many years to improve visualization of the 
duodenum in examination of the upper 
gastrointestinal tract of the adult—use of 
the pneumatic compression paddle—might 
be successfully applied to the problem of 
pediatric urography.? The method was first 
assessed by direct study under image-inten- 
sified fluoroscopy in a few patients. With 


* Manufactured by the Pennsylvania X-Ray Corporation, 
Glenside, Pennsylvania, U.S.A. 


the infant in the prone position and the 
deflated compression paddle under the up- 
per abdomen, it could be readily observed 
and demonstrated that during gradual in- 
flation of the compression balloon, the gas- 
containing bowel in the upper abdomen was 
displaced, and the visibility of the upper 
urinary tract correspondingly improved. 
The method was then applied to selected 
patients in whom it was felt that the upper 
urinary tract was obscured to an unaccept- 
able degree by gas-containing gut. It has 
been in our experience so satisfactory that 
the paddle compression is now used more 
frequently for investigation of the urinary 
tract than of the gastrointestinal tract in 
our patients. 


TECHNIQUE 


Compression is never employed until the 
preliminary roentgenogram and early post- 
injection roentgenograms—usually 3 and 
6 minute—have been studied. This is essen- 
tial to obviate using any method of com- 
pression in the presence of evidence of in- 
flammation, malignancy, or obstruction 
involving upper abdominal organs, either 
Intra or retroperitoneal. 

After the early roentgenograms have 
been studied, the patient is placed on the 
deflated compression paddle (Fig. 1). It is 
valuable to have a prone roentgenogram of 
the abdomen already available for guidance 
in centering on the renal area. The skin of 
the back is marked with a felt pen to define 
the area of the beam, and careful collima- 
tion is used to include only this volume of 
tissue. In small infants, both kidneys may 
be shown on one film with the paddle cen 
tered under the mid-upper abdomen (Fig. 


* From the Department of Radiology, The Montreal Children's Hospital, Montreal, Quebec, Canada. 
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Fic. 2. Age: 3 months. (4) Poor visualization of the — l'16. 3. (7) Cross section of the abdomen schemati- 


kidneys and upper collecting systems in the prone cally illustrating the effect of the prone position 
position due to the (normal) gas content of the on the abdomen during pediatric urography. (B) 
bowel. (B) With paddle compression good visualiza- The inflated balloon compresses and displaces the 


tion is achieved. gas-filled bowel loops. 
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2, 4 and B; and Fig. 3, 4 and B). In larger 
patients each kidney is roentgenographed 
separately, with the compression appropri- 
ately situated under the upper quadrant 
(Fig. 4, 4, B and C). 

If the infant is quiet, he is immobilized 
by simple masking tape or sand bags, or 
both (Fig. 1). In addition, he may be held 
by an attendant whose gloved hands hold 
the thoracic and lumbar regions, respec- 
tively, above and below the area being 
roentgenographed. When the factors are 
set and the patient is satisfactorily posi- 
tioned, the balloon is inflated and the ex- 
posure made. 

It may be suggested that in centers where 
the personnel of the department are not 
familiar with pediatric work, the technique 
may be modified by using fluoroscopically 
controlled spot roentgenograms with this 
technique, rather than standard roentgeno- 
grams. 


EOQ 
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The exposure factors do not differ ma- 
terially from those used for the prone 
roentgenograms of the entire abdomen, 
provided that in each case they are well 
collimated. The smaller beam used for the 
upper urinary tract would call for a higher 
exposure, but the decreased posteroante- 
rior diameter caused by the balloon com- 
pression requires reduced exposures; these 
two factors thus cancel each other. 


DISCUSSION 


Since adopting this technique, we have 
not failed to visualize adequately the upper 
collecting system in the absence of renal 
insufficiency or other mitigating circum- 
stances. Although it is most valuable in 
young infants, where both kidneys and 
their collecting systems may be shown on a 
single film with the balloon centrally placed, 
we have found it helpful in selected pediat- 
ric patients from every age group. It may 





l'16. 4. Age: 18 days. (4) Prone pyelogram at 6 minutes after injection of contrast medium. (B and C) Follow- 
ing paddle compression, good visualization of the upper collecting system on each side is obtained. 
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lic. c. Age: 31 months. (4) Plain roentgenogram of the abdomen in posteroanterior projection shows faint 
calcium densities in enlarged adrenals. (B) With paddle compression in the prone position, excellent vi- 
sualization of enlarged and calcified adrenals characteristic of Wolman's disease 1s obtained. 


be used for improved visualization of the culties. As in other pediatric examinations, 
adrenal area as well as of the kidneys (Fig. the strong or hyperactive young child may 
ç, 4 and B; and 6, 4 and B). be difficult to control, and when this tech- 

'The method is not entirely without diffi. nique is used he may in particular slip off 





ute 


Fic. 6. Age: 8 years. (4) The inferior pole of the kidneys are obscured by intestinal gas, with what appears to 
bea filling defect at the ureteropelvic junction. (B) With paddle compression, a normal kidney and collecting 
system are shown. 
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the inflated balloon. In such a case, the help 
and co-operation of an experienced atten- 
dant 1s clearly preferable to standard im- 
mobilization by tape and sand bags. On the 
other hand, the co-operation of older chil- 
dren is generally easily obtained for this 
examination. 

The use of a carefully collimated roent- 
gen-ray beam which includes only the up- 
per urinary tract is so important as to 
appear self evident, both in obtaining good 
roentgenographic detail and in protecting 
the patient and departmental personnel. 

Itshould, we think, also be clearly under- 
stood that no method of compression must 
be used on the abdomen of any pediatric 
patient until the clinical status is known, 
and the preliminary and early postinjec- 
tion roentgenograms have been studied. 
This is a matter of particular importance 
in the examination of young infants and 
children, who, as is well known, frequently 
cry in the course of radiologic examinations, 
whether or not pain or exceptional discom- 
fort is being produced, and whose status 
must thus be watched with particular care 
to preclude iatrogenic injury or aggrava- 
tion of disease. 


SUMMARY 


The pneumatic compression paddle may 
be used with the patient in the prone posi- 
tion during urography of infants and chil- 
dren to improve visualization of the upper 
urinary tract and related retroperitoneal 
structures, when the gas content of the 
bowel obscures this area. 


M. B. Nogrady, M.D. 
Department of Radiology 

The Montreal Children’s Hospital 
2300 Tupper Street 

Montreal 25, Quebec, Canada 


We gratefully acknowledge the assistance of 
the Department of Photography of The 
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Montreal Children's Hospital and thank Miss 
Elizabeth A. Broderick and Mrs. J. A. Emery 
for their secretarial help. Special thanks are due 
to Miss Odette Rousseau for her superb techni- 
cal assistance. 
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PEDIATRIC RADIOLOGY: 
IHE FIRST DECADE—THE SECOND DECADE? 


"E first meeting of the Society for 
Pediatric Radiology was held in 1957 
and was attended by 16 physicians who be- 
came the Charter members. The original 
purpose, to have a small discussion group, 

was short lived and we now have close to 
100 active members. 

lhe current meetings of the Society 
make up an important part of the American 
Roentgen Ray Society's Annual Meeting, 
and are attended by several hundred per- 
sons. None of us present at the original 
meeting envisioned the rapid growth that 
has occurred in pediatric radiology in the 
past decade. Since there are many more 
physicians doing pediatric radiology it fol- 
lows that even more have become inter- 
ested. 

Because pediatric radiology as a specialty 
has grown to the point where it is at least 
relatively common, we are now finding an 
Increasing number of voung people who 

want to follow our path. This raises a whole 
new set of problems. One can no longer be a 
pediatric radiologist by decree. How much 
training should these physicians receive? 
Should a pediatrician who wants to do 
pediatric radiology have to take a full 
radiology residency plus an additional 
special training in pediatric radiology ? This 
would imply 7 years post-internship, which 
in most cases Is not practical. The radiol- 
ogist who wants to become a pediatric 
radiologist is required to take more than 
one year of additional training in pediatric 
radiology. He is therefore committed to 
45 to 5 years of training. It would seem, 
from our standpoint, that the second year 
post-residency training allows a radiologist 
to become really competent instead of just 
peripherally knowledgeable in pediatric 


radiology. The radiologist, at the end of 
this time, is well grounded in pediatric 
radiology. The pediatrician who wants to 
become a pediatric radiologist at the end of 
his training period must then start to learn 
pediatric radiology. In both instances, but 
especially in the case of the pediatrician, a 
very considerable amount of time has been 
wasted. 

Let us assume that either of the above 
physicians makes the decision and embarks 
on à training program. What type of train- 
ing should he get in pediatric radiology? 
Should he be trained as a general radiologist 
with a special interest in a special age 
group, or should he presumably be as com- 
petent in the pediatric aspects of cardiac 
radiology and neuroradiology as the physi- 
cians who spend their entire efforts in these 
areas? Both of these areas are recognized as 
bona fide sub-specialties of radiology in 
many Institutions. Most pediatric radiol- 
ogists are not particularly adept in these 
areas however. 

Anyone doing pediatric radiology will in 
all likelihood be doing it at a teaching In- 
stitution where there will be both pediatric 
and radiology residents in training. This 
makes some sort of certification in radiol- 
ogy mandatory. The pediatrician entering 
the field of pediatric radiology must qualify 
himself for an examination in general diag- 
nostic roentgenology, and only a very 
small segment of that training will be de- 
voted to the remainder of his professional 
career. In order to get a minimal amount of 
pediatric training during this general train- 
ing it must be taken in an integrated pro- 
gram which has a pediatric x-ray depart- 
ment. These programs are available only in 
certain selected Institutions. 
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Therefore, it seems that the growth of 
our specialty has raised three major prob- 
lems: What actually would constitute an 
adequately trained pediatric radiologist? 
Which centers are competent to give such 
training? What type of certification should 
such an individual be expected to receive? 

As to what constitutes an adequately 
trained pediatric radiologist, it is our feel- 
ing that the second year of training in 
pediatric radiology is not only beneficial, 
but should be mandatory. The Society for 
Pediatric Radiology has decided to require, 
at a minimum, more than one year of train- 
ing in pediatric radiology to qualify for 
membership. 

Where such training may be obtained is a 
matter for official recognition. However, 
the members of our group should have some 
say in recognizing which Centers doing 
pediatric radiology are sufficiently busy and 
sufficiently varied in their case material to 
give a trainee valuable experience. We feel 
this would include Centers which are not 
now in a unified program. The fact that 
they are not, would require rather marked 
departure from current concepts of ap- 
proved training Centers. 

The type of certification required is a 
question of many facets. It would depend 
primarily on what is felt to represent ade- 
quate pediatric radiology training, and also 
how much general radiology training is 
needed prior to a physician devoting the 
remainder of his career to pediatric radiol- 
ogy. This, of course, would hold for any 
other sub-specialty of radiology as well. 
Also, it would depend upon whether the 
certification was to be in pediatric radiol- 
ogy, as opposed to general diagnostic ra- 
diology, as is the case under current regula- 
tions. 

We feel that it is time for radiology to 
face the fact that it has specialties within 
itself (as did medicine 20 years ago, and 
surgery IO years ago) and admit that there 
is no longer a complete radiologist. It 1s also 
our feeling that both training and certifica- 
e following training should reflect that 

act. 
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The core curriculum adopted by some of 
the leading medical schools in this country 
for undergraduate training might be an 
effective way to present radiologic basics, 
and then allow an individual to start in his 
chosen area before he becomes a “chronic 
resident.” This would mean setting up 
standards of basic training in radiology 
and, as mentioned, standards for accept- 
able specialty training in radiology, as well 
as altering the current mechanism for 
certification by the American Board of . 
Radiology. This is obviously not an over- 
night accomplishment, but a goal to be 
reached after careful preparation. 

More and more hospitals are expressing 
interest in obtaining someone who is train- 
ing in pediatric radiology to interpret 
children’s roentgenograms. This is par- 
ticularly true when the pediatricians and 
the surgeons have been trained in an In- 
stitution where pediatric radiology is avail- 
able. They have become accustomed to it 
and accustomed to depend upon it. These 
people are putting pressure on the radiology 
departments to get someone who is par- 
ticularly interested, and trained in pediatric 
radiology. Therefore, there seems to be no 
shortage of opportunities for a person in- 
terested in this aspect of radiology. 

It is apparent that specialization in ra- 
diology is here and the “good old days" 
will never return. The growth of pediatric 
radiology within radiology has raised a 
number of important questions, three of 
which have been commented upon. These 
problems, unfortunately, do not lend them- 
selves to solution by observant neglect but 
require careful study, and, ultimately, a very 
considerable change in the method of teach- 
ing and manner of certification in radiology. 


Davip H. Bager, M.D. 
President-Elect 
Society for Pediatric Radiology 


Department of Radiology 

Babies Hospital 

Columbia-Presbyterian Medical Center 
Columbia College of Physicians & Surgeons 
New York, New York 10032 
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T. E original Director of The Ontario 
-ancer Treatment and Research 
Foundaton Windsor Clinic died at his 
rome in Windsor, Ontario, on the 21st 
'ovember 1967 during the early hours of 
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the morning. 

Dr. Norman A, McCormick was born in 
Vheatley, Ontario, on the 14th June 1901, 
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a son of Dr. and Mrs. T. Cormick. 
The family movec sor and Dr. 
McCormick received his primary and sec- 








ondary education 1n. Windsor schools. He 
entered the University of Toronto in 1918 
and obtained an Honours B.A. degree in 
1922 1n the arts:medicine course. Between 
1922 and 1924, he served as a Fellow in the 
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Department of Physiology at the Uni- 
versity of Toronto and during this time ob- 
tained an M.A. in 1923. His association 
with the late Dr. J. J. R. MacLeod and his 
co-workers led to the publishing of ten 
papers concerning insulin and carbohydrate 
metabolism between 1922 and 1925. 

He returned to the study of medicine, 
graduated as silver medalist and as Bach- 
elor of Medicine (M.B.) from Toronto in 
1926, and was elected permanent class 
president of his graduating year. He served 
a rotating internship at the Toronto Gen- 
eral Hospital in 1926 and 1927 and com- 
pleted a surgical residency in Roosevelt 
Hospital, New York, between 1927 and 
1930. In the latter portion of this residency 
he was House Resident in Surgery on the 
service of the late Dr. Howard Taylor, 5r. 

After leaving Roosevelt Hospital he took 
postgraduate training in Scotland and ob- 
tained a Fellowship in the Royal College of 
Surgeons in Edinburgh in 1930. Later he 
entered private practice at 1687 Wyandotte 
Street East in Walkerville, Ontario. 

In 1935 he was appointed first Director 
of the Neoplastic Clinic in the Metropolitan 
General Hospital, Windsor, Ontario. The 
clinic had been organized by the Essex 
County Medical Society to provide radium 
service for patients in this area who would 
not be able to afford these services other- 
wise, Later a Picker Waite orthovoltage 
X-ray unit was supplied to the clinic by 
public subscription. The Neoplastic Clinic 
became The Ontario Cancer Foundation 
Windsor Clinic in 1954 and Dr. McCormick 
remained the Director of the clinic until his 
retirement in April of 1963. He continued in 
a consultant capacity however until June of 
1966 when he formally retired from all 
forms of practice. 

Dr. McCormick obtained a Diploma of 
the American Board of Radiology in 1937 
by examination, became a member of the 
American College of Radiology in 1940 and 
was elected to a Fellowship of the American 
College of Radiology on the 17th February 


1941. 
He had a special warm spot for the Amer- 
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‘can Radium Society and became its second 
Canadian President in 1957 when the 
Society met for the first time in Canada at 
the Chateau Frontenac Hotel in Quebec 
City. 

His association in New York with Drs. 
Edith Quimby, Gioacchino Failla, Douglas 
Quick and others led to the conviction that 
the patient with cancer was served best by 
close association of the disciplines of sur- 
gery and therapeutic radiology. In support 
of his qualifications he was certified as a 
specialist by the Royal College of Physi- 
cians and Surgeons in Canada in both 
specialties and practiced actively in the 
specialty of surgery as well as radiotherapy 
until ill health forced him to retire. 

Locally he was a past President of the 
Essex County Medical Society, a founding 
President of the Windsor Surgical Asso- 
ciation, and served on several committees 
of The Ontario Cancer Treatment and Re- 
search. Foundation as chairman or in an 
advisory capacity. He was in demand as a 
speaker and, in addition to innumerable 
addresses prepared for local audiences, he 
published sixteen papers either as author or 
as co-author, after assuming the Chairman- 
ship of the local Neoplastic Clinic, 

In private life he was fond of sailing, 
played a good deal of golf when able and 
was interested in farming as a hobby. He 
married Madge Galbraith of Milton, On- 
tario, on the 26th June 1929 during the 
time that he interned at Roosevelt Hos- 
pital, and to this marriage one daughter, 
Elizabeth Joan (McCormick) Karrow was 
born. Mrs. Karrow is the mother of two 
fine boys and Dr. McCormick was able to 
enjoy his two grandchildren for some time 
before death ensued. 

The contribution made by Dr. McCor- 
mick to the treatment of cancer in this 
area and indeed in the Province of Ontario 
has been acknowledged by the many letters 
received by Mrs. McCormick since his 
passing. We will not soon forget him here. 


J. H. Maus, M.D. 


1995 Lens Avenue, 
Windsor, Ontario 
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ARMED FORCES INSTITUTE OF 
PATHOLOGY 

The Armed Forces Institute of Pathol- 
ogy will build one of the Nation’s unique 
medical facilities on the grounds of Walter 
Reed Army Medical Center. 

The structure will house the only public 
medical museum in the United States and 
the only wound-ballistics experimentation 
complex in any U.S. medical facility. It also 
will include the latest in laboratory con- 
cepts. 

Construction of the wing to the present 
building was started in March, 1968, and it 
is expected to be completed in the spring of 
1970. 

The Museum will form a two-level base 
with a laboratory tower rising above. The 
area on the roof of the Museum around the 
base of the tower will be terraced. 

The wing, with seven floors and a base- 
ment, will be the largest structure erected 
at Walter Reed Army Medical Center since 
the main Institute building was occupied in 
1955. 

The Armed Forces Institute of Pathol- 
ogy 1s the Nation's leading laboratory of 
pathology serving the federal medical ser- 
vices and the civilian medical profession 
through the American Registry of Pathol- 
ogy. The American Roentgen Ray Society 
Is a participant in this Registry. 


SYMPOSIUM ON THE DIAGNOSIS OF 
DISEASES OF THE LIVER, BILIARY 
TRACT, AND PANCREAS 

The Department of Diagnostic Radiol- 
ogy of the Lahey Clinic Foundation an- 
nounces a "Symposium on the Diagnosis of 
Diseases of the Liver, Biliary Tract, and 
Pancreas" to be held at the Sheraton Plaza 
Hotel, Boston, on September 13 and 14, 
1968. 

For further information please contact 
Robert E. Wise, M.D., Chairman, Depart- 


ment of Diagnostic Radiology, Lahey 
Clinic Foundation, 605 Commonwealth 
Avenue, Boston, Massachusetts 02215. 


SECOND HEAD AND NECK RADIOLOGY 
CONFERENCE 

The Second Head and Neck Radiology 
Conference will be held at the Illinois Eye 
and Ear Infirmary, University of Illinois 
Medical Campus, Chicago, Illinois, Oc- 
tober 10-11, 1968. 

The course will cover the contributions 
of radiology chiefly in the fields of otolaryn- 
gology and ophthalmology. Special em- 
phasis will be placed on tomography of the 
temporal bone. 

For further information please write to 
Dr. Roger A. Harvey, Department of Ra- 
diology, University of Illinois, P.O. Box 
6998, Chicago, Illinois 60680. 


SECOND INTERNATIONAL SYMPOSIUM 
ON RADIOSENSITIZING AND RADIO- 
PROTECTIVE DRUGS 

The Second International Symposium on 
Radiosensitizing and — Radioprotective 
Drugs will be held in Rome at the Istituto 
Superiore di Sanità, May 6-8, 1969. 

Like the first one, the present Sym- 
posium will be under the auspices of the 
European Society for Biochemical Pharma- 
cology. 

The Symposium is planned to provide an 
opportunity for the exchange of informa- 
tion on recent advances in the field of radia- 
tion protection and sensitization. 

For further information please contact 
either one of the scientific secretaries of the 
Symposium at the following addresses: Dr. 
H. Moroson, Sloan-Kettering Institute for 
Cancer Research, Donald S. Walker Labo- 
ratory, 145 Boston Post Road, Rye, New 
York;or Dr. M. Quintiliani, Istituto Super- 
iore di Sanità, 299, Viale Regina Elena, 
Roma oo161, Italy. 
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II REUNIAO BRASILEIRA DE NEURO- 
RADIOLOGIA 

The Brazilian Society of Neuroradiology 
will hold the Second Brazilian Reunion of 
Neuroradiology, at Rio de Janeiro, July 24- 
28, 1969. 

This meeting has an international scope. 
The former Presidents of the Symposium 
Neuroradiologicum II-VIII, the President 
of Symposium Neuroradiologicum IX 
(1970) and other distinguished scientists of 
international renown have been invited to 
participate. | 

The President of.the Second Brazilian 
Reunion of Neuroradiology is Dr. A. 
Tomaz Rezende, Hospital dos Servidores 
do Estado, ZC-o5 rua Sacadura Cabral 178, 
Rio de Janeiro-Gb; and the Secretary, Dr. 
Amarino C. Oliveira, Clinica Radiológica 
Emilio Amorim, ZC-o2 rua Sorocaba, 464— 
1.°, Rio de Janeiro-Gb. 

Applications for presenting scientific pa- 
pers and exhibits are welcome. Application 
forms and further information may be ob- 
tained by writing Dr. Amarino C. Oliveira, 
the Secretary. 


INTERNATIONAL CONGRESS OF RADIOL- 
OGY IN THE NETHERLANDS 

The European Association of Radiology 
will hold its Second Congress from June 14 
to 18, 1971, in the Netherlands Congress 
Centre at The Hague, the Netherlands. 

The organization has been entrusted to 
the Netherlands Association of Radiology. 

Professor J. R. von Ronnen of Leiden 
University will be President of the Con- 
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gress. Approximately 2,000 participants are 
expected to attend. 

For all further information please apply 
to the local Secretariat c/o Holland Or- 
ganizing Centre, 16 Lange Voorhout, The 
Hague, the Netherlands. 


SIXTEENTH ANNUAL SCIENTIFIC 
MEETING OF AMERICAN SOCIETY 
OF CYTOLOGY 
The Sixteenth Annual Scientific Meeting 
of the American Society of Cytology will be 
held at the Cleveland-Sheraton Hotel, 
Cleveland, Ohio, November 7, 8, and 9, 
1968. 
For information please contact Warren 
R. Lang, M.D., Secretary-Treasurer, 7112 
Lincoln Drive, Philadelphia, Pa. 19119. 


AMERICAN ASSOCIATION FOR THE 
STUDY OF HEADACHE 

The American Association for the Study 
of Headache will hold its Tenth Annual 
Meeting on June 15, 1968 at the St. Francis 
Hotel, San Francisco, California, in con- 
junction with the 1968 A.M.A. Convention. 

Eleven research papers on pain will be 
presented, several of which are of radiologic 
interest, The program will be highlighted 
by a paper on "Stress and Headache" by 
Hans Selye, M.D., of the Université de 
Montréal, Canada, renowned International 
Scientist. 

For further information please write to 
Seymour Diamond, M.D., Secretary and 
Program Chairman, 5214 N. Western 
Avenue, Chicago, Ill. 60625. 
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Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return for 
the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


THe Year Book or RapioLocy, 1967—1968 
Series. Radiologic Diagnosis edited by John 
F. Holt, M.D., Professor, Department of 
Radiology, University of Michigan, and 
Walter M. Whitehouse, M.D., Professor and 
Chairman, Department of Radiology, Uni- 
versity of Michigan; Radiation Therapy 
edited by Howard B. Latourette, M.D., Pro- 
fessor, Department of Radiology, University 
of Iowa. Cloth. Price $13.00. Pp. 451, with 
304 illustrations. Year Book Medical Pub- 
lishers, Inc., Chicago, 1968. 


The greatly increased volume of radiologic 
literature in recent years has necessitated a 
change in the reading habits of busy radiologists 
who would keep abreast of the advances in 
their specialty. In addition to the use of Ab- 
stract Departments of radiologic periodicals, 
The Year Book of Radiology offers one of the 
finest means of obtaining the most knowledge in 
their field with the least expenditure of time. 

The 1967-1968 Year Book has again been 
produced under the able, experienced and au- 
thoritative editorship of Drs. Holt, White- 
house and Latourette who have searched the 
world's medical literature during the past year 
and have condensed the most pertinent articles 
into an interesting, readable form. They have 
retained charts, graphs and radiographic repro- 
ductions necessary to the full understanding of 
the abstracted articles. Again the sage editorial 
comments sprinkled throughout will be well 
received. — 

In the diagnostic section the abstracts cover 
the use of increasingly sophisticated equipment 
such as imaging isotope and thermovision 
cameras, 70-100 mm. photographic spot filming 
devices, ultrasonic equipment, and the use of 
television fluoroscopy and taping, and cinera- 
diography. The diagnostic articles relative to 
each anatomic section and organ system of the 
body re-evaluate old signs of disease, discuss 
new methods of diagnosis, and present some of 
the more rare conditions which defy all but the 
most astute radiologists. 

In the therapeutic section up-to-date infor- 
mation is presented on the areas of the head and 
neck, lymphoma, urology and gynecology. Sev- 


eral articles deal with Hodgkin's disease and 
various tumors in children. Pertinent articles on 
radiobiology, radiation controls and hazards 
are again included. 

The Year Book may be used as a perpetual 
reference text, but most radiologists will also 
find it interesting and informative reading, the 
most pleasant and efficient way to extend their 
professional proficiency. 


Arcu H. Harr, M.D. 


Rapiorsorores IN MEDICINE: In vilro STUDIES. 


The proceedings of the Oak Ridge Associated 
Universities symposium titled “Radioisotopes 
in Medicine: Jn vitro Studies," held at Oak 
Ridge, Tennessee, November 13-16, 1967, and 
being published by the United States Atomic 
Energy Commission as No. 13 of its Symposium 
Series (CONF-671111), will be available this 
summer from the Clearinghouse for Federal 
Scientific and Technical Information, National 
Bureau of Standards, U. S. Department of 
Commerce, Springfield, Virginia 22151. Price 
$3.00. 

The book will have 41 well-illustrated chap- 
ters, with many references, and pertinent dis- 
cussion included at the end of the chapters. The 
symposium, which assembled about 300 par- 
ticipants from different parts of the world, 
covered recent advances in the current and 
potential medical applications of studies that 
possess the advantage of not requiring complex 
instrumentation or the administration of radio- 
activity to a patient. 

Major topics are protein-binding studies and 
radioassays in endocrinology, metabolism, im- 
munology, and hematology; activation anal- 
ysis; and cytologic and chromosomal labeling 
techniques. 

Goutp A. Anprews, M.D. 


BOOKS RECEIVED 


AN AUTORADIOGRAPHIC STUDY WITH 35S-SULPHATE 
ON THE GROWTH IN DIAMETER OF EPIPHYSEAL 
CarTILAGE IN Rassits. By A. Langenskiöld, T. 
Rytómaa, and T. Videman. Paper. Pp. 25, with 
some illustrations. Acta Orthopaedica Scandina- 
vica Supplementum No. 106, Munksgaard, Copen- 
hagen, 1967. 
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MrebpicAL X-Ray AND Gamma-Ray PROTECTION FOR 
ENERGIES up TO 10 MeV: Equipment Design and 
Use. Recommendations of the National Council on 
Radiation Protection and Measurements. NCRP 
Report No. 33. Paper. Pp. 66. Price, $0.75. NCRP 
Publications, P. O. Box 4867, Washington, D. C. 
20008, 1968. 

ANNUAL Report ON THE RESULTS OF TREATMENT IN 
CARCINOMA OF THE Urerus AND Vacina. Volume 
XIV. Statements of results obtained in 1951 to 
1960 inclusive. Edited by Professor H.-L. Kott- 
meler. Paper. Pp. 401, with some illustrations. 
Price, $5.00. Editorial Office of Annual Report, 
Radiumhemmet, Stockholm 60, Sweden, 1967. 

Symposium on PYELONEPHRITIS. Edinburgh, 1966. 
Distributed through the courtesy of the Editorial 
Committee of the British Journal of Urology. 
Paper. Pp. 52. Price, 10s. net. E. & S. Livingstone, 
Ltd., 12-17 Teviot Place, Edinburgh 1, Scotland, 
1967. 

STUDY ON ARTERIOSCLEROTICS UNDERGOING AM- 
PUTATIONS: INCLUDING PRE- AND POSTOPERATIVE 
Periops. By Eero Vankka. Paper. Pp. 108. Acta 
Orthopaedica Scandinavica, Supplementum No. 
104, Munksgaard, Copenhagen, 1967. 

Rapium Dosace: THe Mancuester System. Edited 
by W. J. Meredith, D. Sc., F. Inst. P., Christie 
Hospital and Holt Radium Institute, Manchester. 
Second edition. Cloth. Pp. 134, with many tables. 
Price, $8.75. Willams & Wilkins Company, Balti- 
more, Md. 21202, 1967. 

PROGRESS AGAINST Cancer, 1967. A report by the 
National Advisory Cancer Council. Paper. Pp. 65, 
with many illustrations. Price, $0.65. Public 
Health Service Publication No. 1720. Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402, 1967. 
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CLINICAL AND RADIOBIOLOGICAL PROPERTIES OF 
MeraNoBLAsTOMA. By I. Rodé, M.D., M.Sc. 
Head, Radiological Departments, State Oncolog- 
ical Institute, Budapest. Cloth. Pp. 304, with 160 
figures. Price, $14.70. Akadémiai Kiadó Publishing 
House, Alkotmány U. 21, Budapest V, Hungary, 
1968. 

SYNOVECTOMY AND ARTHROPLASTY IN RHEUMATOID 
ARTHRITIS. Second International Symposium, 
January 27-29, 1967, Basle, Switzerland. Edited 
by Prof. Dr. G. Chapchal, Orthopaedic Depart- 
ment, University of Basle, Switzerland. Paper. 
Pp. 132, with 66 illustrations. Price, DM 38.-. 
Georg Thieme Verlag, Stuttgart. In U.S.A. and 
Canada, Intercontinental Medical Book Corpora- 
tion, New York N. Y. 10016, 1968. 

Raprarion Dosimetry. Second edition. Volume I, 
Fundamentals. Edited by Frank H. Attix, U. 5. 
Naval Research Laboratory, Washington, D. C.; 
and William C. Roesch, Battelle-Northwest, Rich- 
land, Wash. Cloth. Pp. 406, with some figures. 
Price, $19.50. Academic Press Inc., tii Fifth 
Avenue, New York, N. Y. 10003, 1968. 

ALIMENTARY Tracr RokNTGENOLOGY. In two vol- 
umes. Edited by Alexander R. Margulis, M.D., 
Professor and Chairman, Department of Radiol- 
ogy, University of California, San Francisco 
Medical Center, San Francisco, Calif.; and H. 
Joachim Burhenne, M.D., Associate Clinical Pro- 
fessor of Radiology, University of California 
School of Medicine, San Francisco; Chairman, 
Department of Radiology, Children’s Hospital and 
Adult Medical Center, San Francisco, Calif. 
Cloth. Total pages 1,203, with 1,414 illustrations. 
Price, $65.00. C. V. Mosby Company, Publishers, 
3207 Washington Blvd., St. Louis, Mo. 63103, 
1967. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoENTGEN Ray Sociery 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga, 30322. Annual Meeting: Jung Hotel, New 
Orleans, La., Oct. 1-4, 1968. 

American RADIUM SOCIETY 
Secretary, Dr. Fernando G. Bloedorn, Department of 
Therapeutic Radiology, New England Medical Center 
Hospitals, 171 Harrison Ave., Boston, Mass. o21tt. 
Annual meeting: Hotel Fontainebleau, Miami Beach, 
Fla., April 7-11, 1968. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, IL, Dec. 1-6, 1968. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: Regency Hyatt 
House, Atlanta, Ga., Feb. 18-22, 1969. 

Secrion on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Kenneth L. Krabbenhoft, Harper Hospi- 
tal, Detroit, Mich. 48201. Annual meeting: San Fran. 
cisco, Calif, June 16-20, 1968. 

AMERICAN Boarn oF RADIOLOGY 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building, Rochester, Minn. 

The Spring 1968 oral examination will be held at the 
Fontainebleau Hotel, Miami Beach, Florida, June 10-14, 
inclusive. The deadline for filing applications was Decem- 
ber 31, 1967. Candidates eligible for this examination will 
not be required to take the written examination. 

The first written examination will be held the latter 
half of June 1968 in various centers of the country for all 
residents having completed 3 years of approved training 
as of June 30, 1968. Deadline for filing for this examina- 
tion and the oral examination of December 1968 was 
December 31, 1967. 

AMERICAN ASSOCIATION OF PHYSICISTS iN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical College, 
230 N. Broad St., Philadelphia, Pa. 19102. Annual meet- 
ing to be announced. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. J. A. del Regato, Penrose Cancer Hospital, 
Colorado Springs, Colo. 80907, 

AMERICAN Society Fog Dracrostic ULTRASOUND 
Secretary, Dr. Charles C. Grossman, 552 N. Neville St., 
Pittsburgh, Pa. 15213. 

TWELFTH INTERNATIONAL Concress or Raptorocv 
President, Dr. Kempo Tsukamoto, 9-1, 4-chome, Angewa, 
Chiba, Japan. Meeting: Hotel New Otani, Tokyo, Japan, 
Oct. 6-11, 1969. 

TENTH IuTER-AMERICAN CoNcnEss or Raprorocv 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

President, Dr. Juan A. del Regato, Colorado Springs, 
Colo., USA. 

Secretary, Dr. F. Bloedoon, Boston, Mass., USA, 
Meeting: San Juan, Puerto Rico, 1971. 

IxrER-AMERICAN CoLLEGE or RaploLocy 
President, Dr. Oscar Soto, H. Urteaga 480, Lima, Perú. 

ALABAMA RADIOLOGICAL Society 
Secretary, Dr. Walter Brower, Birmingham, Ala. Meets 
time and place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 


ARIZONA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert E. Steyskal, sso W. 
Thomas Rd., Phoenix, Ariz. 85013. Two regular meetings 
a year. Annual meeting at time and place of State Medi- 
cal Association and interim meeting six months later. 

ARKANSAS CHAPTER oF AMERICAN CoLLEGE or RADIOLOGY 
Secretary- Treasurer, Dr. Neil E. Crow, Holt-Krock 
Clinic, 1500 Dodson Ave., Fort Smith, Ark. 72901. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles W. Anderson, 11084 Poplar, Pine 
Bluf, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ÅSSOCIATION OF University RADIOLOGISTS 
Secretary-Treasurer, Dr. Harry Z. Mellins, S.U.N.Y. 
College of Medicine, Brooklyn, New York 11201. Annual 
Meeting: Ohio State University School of Medicine, 
Columbus, Ohio, May 9-11, 1968. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald R. Rooney, Burnt Hickory Road, 
Marietta, Ga. Meets monthly except during three sum- 
mer months, on third Tuesday, at the Academy of Medi- 
cine, Atlanta, Ga., at 8100 P.M. 

BAvARIAN-AMERICAN RabioLoaic Socrety 
Advisor, Colonel Paul E. Sieber, Secretary, Major Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York. 
N.Y. Meets quarterly. 

BrockiEv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Bivecrass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joe Bernard, Central Baptist 
Hosp., Lexington, Kentucky 40503. Meets quarterly. 

Brookiyn RADIOLOGICAL SOCIETY 
Secretary, Dr. Skottowe DePass, 69-13 Forest Ave., 
Brooklyn, N. Y. 11227. Meets first Thursday of each 
month, October through June. 

Burraro RabioLocicAL Society 
Secretary, Dr. Richard Sheehan, 36 Briarlee Drive, Tona. 
wanda, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. James J. McCort, Santa Clara Valley 
Med. Ctr., San Jose, Calif. Meets annually during meet- 
ing of California Medical Association. 

CatawBa VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R, White, P. O. Box 303, Ruther- 
ford College, N, C. 28671. Meets every Friday, Dept. of 
Radiology, Valdese General Hosp., Valdese, N. C., at 
12,00 NOON. 

CENTRAL New York Rapio.ocical Society 
Secretary-Treasurer, Dr. George, Mitchell, Radiology 
Department, Syracuse Memorial Hospital, Syracuse, 
N. Y. 13210. Meets first Monday each month, October 
through May. 

CENTRAL Onto RapioLocicaL Society 
Secretary, Dr. Ollie E. Southard, 2787 Tudor Rd., 
Columbus, O. 43209. Meets second Thursday in October, 
November, January, and March 15 and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

Cuicaco Roentcen SOCIETY 
Seeretary-Treasurer, Dr. Fredric D. Lake, 2548 N. Lake- 
view Ave., Chicago, Ill. 60614. Meets second Thursday of 
each month, October to April, except December, at the 
Pick-Congress Hotel at 8:00 p.m. 

CLEVELAND RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Theodore J. Castele, 18869 
Canyon Rd. Parkview Park, Ohio 44126. Meetings at 
7:00 P.M. on fourth Monday of October, November, 
January, February, March and April. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Cotorapo RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Seibert, Denver Gen. Hosp., 
Denver, Colo. 80218. Meets third Friday of each month 
at Denver Athletic Club from September through May. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

DarLAs-Fogr Wortu RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, Robert J. Atcheson, 1401 S. 
Main St., Fort Worth, Texas 76104. Meets monthly, 
third Monday, at Southwest International Airport at 
6:30 P.M. 

Detroit Roentcen Ray AND RADIUM Society 
Secretary, Dr. Robert L. Willis, Harper Hospi tal, Detroit, 
Mich. 48201. Meets monthly, first Thursday, October 
through May, at David Whitney House, 1010 Antietam, 
at 6:30 P.M. 

East Bav RADIOLOGICAL SOCIETY 
Secretary, Dr. Allen B. Freitag, 411 3oth Str., Oakland, 
Calif. 94609. Meets first Thursday each month, Oct. 
through May, at University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. T. F. Haase, Jr., 205 Medical 
Arts Building, Knoxville, Tenn. Meets in January and 
September. 

FrLoniDA RADIOLOGICAL SOCIETY 
Secretary, Dr. John C. Jowett, Orlando, Fla. Meets twice 
annually, in the spring with the annual State Society 
Meeting and in the fall. 

FroninA West Coasr RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Allen M. Sheer, 501 E. Buffalo Ave., 
Tampa, Fla. 33603. Meets in January, March, May, 
July, September and November. 

Georgia RapiorocicAL Society 
Secretary, Dr. J. L. Clements, Jr., 134 LaGrange St., 
Newman, Georgia 30263. Meets in spring and fall with 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami Raprovocicat SOCIETY 
Secretary-Treasurer, Dr. Sylvan H. Sarasohn, North 
Miami General Hospital, 1701 Northeast 127th St., North 
Miami, Fla. 33161. Meets monthly, third Wednesday 
at 8:00 P.M. at Jackson Memorial Hospital, Miami, Fla, 

GREATER Sr. Louis Society or RADIOLOGISTS 
Secretary- Treasurer, Dr. Alexander J. Link, 7215 Mary- 
land, St. Louis, Mo. 63130. 

Hawan RADIOLOGICAL Society 
Secretary-Treasurer, Dr. R. K. Wang, P.O. Box 256, 
Wahiawa, Oahu 96786. Meets third Monday of each 
month at 7:30 P.M. 

Heaitsy Puvsics Society 
Secretary, John W. Thomas, Philadelphia, Pa. Annual 
Meeting: Denver-Hilton Hotel, Denver, Colo., June 
16-20, 1968. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Thomas S. Harle, 1200 Moursond Drive, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at the 
Doctors’ Club, 8:00 P.M., Houston, Tex. 

IpaHo State RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 

ILLINors RADIOLOGICAL SOCIETY 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, lll. Meets in the spring and fall. 

IxpraANA RoentcEN SOCIETY, Inc. 

Secretary, Dr. Edwin F. Koch, Jr., 915 University Ave., 
Muncie, Ind. 47303. Meets first Sunday in May and dur- 
ing fall meeting of Indiana State Medical Association. 
lowa RADIOLOGICAL SOCIETY 

Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, lowa. Luncheon and business meeting during 
annual session of lowa State Medical Society. The scien- 
tific section is held in the autumn. 

Kansas RADIOLOGICAL SOCIETY 
Secretary-Treasorer, Dr. Robert C. Lawson, 319 Medical 
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Arts Bldg., roth and Horne, Topeka, Kan. Meets in 
spring with State Medical Society and in winter on call. 

Kentucky CHAPTER, AMERICAN COLLEGE or RADIOLOGY 
Secretary- Treasurer, Dr. Ralph C. Quillin, 1221 S. Broad- 
way, Lexington, Ky. 40504. Meets in April and Sep- 
tember. 

Kixos County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
iyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KwuoxviLLE RADIOLOGICAL Society 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 2o, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone IstAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert J. Hochstim, 1200 Stewart Ave., 
Garden City, N. Y. 11:33. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Harvey 1. Meyers, 2010 Wilshire Blvd., 
Los Angeles, Calif. 90057. Meets second Wednesday of 
month in September, November, January, April and 
June at Los Angeles County Medical Association Build- 
ing, Los Angeles, Calif. 

LouisiANA-TExAs GuLr Coast RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Texas 77701. 

MAINE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert A. Bearor, Maine Medi- 
cal Center, Portland, Maine 04102. Meets in June, Sep- 
tember, December and April. 

MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Henry Startzman, Medical Arts Building. 
Baltimore, Md. 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Vernon I. Smith, Jr., Suite 203, 
108; Madison Ave., Memphis, Tenn. 38104. Meets first 
Monday of each month at John Gaston Hospital. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Indiana. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MILWAUKEE RoEenTGEN Ray SociETY 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
ei Monday, October through May, at University 

UD. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

Mississippi RADIOLOGICAL SOCIETY 
Seeretary- Treasurer, Dr. Dan T. Keel, Jr., 504 Chippewa 
St., Brookhaven, Miss. Meets third Thursday of each 
month at the Heidelberg Hotel, Jackson, at 6:00 P.M. 

Missouri RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Harold B. Rapp, Cape Girar- 
deau, Mo. 

Montana RADIOLOGICAL Society 
Secretary, Dr. Clark Grimm, Great Falls, Montana. 
Meets at least once a year. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Otto A, Troester, 924 Sharp 
Building, Lincoln, Nebraska 60:08. Meets third Wednes- 
day of each month at 6 P.M. in Omaha or Lincoln. 

NrvabDA RADIOLOGICAL SOCIETY 
Secretary, Dr. Wiliam G. Arbonies, Department of 
Radiology, St. Mary’s Hospital, Reno, Nev. 

New ENcLaNpD RoENTGEN Ray SociETY 
Secretary, Dr. Morris Simon, 330 Brookline Ave., Boston, 
Mass. 02153. Meets third Friday of each month, October 
through May, at The Longwood Towers, 20 Chapel 
Street, Brookline, Mass., at 4:30 P.M. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. Paul Y. Hasserjian, 1479 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 
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New Mexico ASSOCIATION oF RaproLocisTs 
Secretary- Treasurer, Dr. Justin J. Wolfson, Department 
of Radiology, Bernalillo County-Indian Hospital, 
Albuquerque, New Mexico, 

New Mexico Society or RapiotocisTs 
Secretary, Dr. Phil Fox, Albuquerque, New Mexico. Four 
meetings annually, three held in Albuquerque, N. M., 
and one held at time and place of New Mexico State 
Medical Society annual meeting, 

New York RoENTGEN Society 
Secretary, Dr. David H. Baker, Babies Hospital, 397; 
Broadway, New York, N. Y. 10022. Meets monthly on 
third Monday at the New York Academy of Medicine at 
4:30 P.M. Annual meeting: April 25-28, 1968. 

NorTH CAROLINA CHAPTER OF ACR, 
Secretary-Treasurer, Dr. Ira Bell, Hickory, N, C. Annual 
meeting to be announced. 

Nortu CanoutNA RapioLoGicAL Sociery 
Secretary, Dr. E. H. Schultz, North Carolina Memorial 
Hospital, Chapel Hill, N, C. Meets in the spring and fail 
each year. 

Nortu Dakora RaproLocicat Society 
Secretary, Dr. A, Ohrt, 408 Medical Arts Bidg., Fargo, 
N. D. 58102. Meets at time of State Medical Association 
meeting. Other meetings arranged on call of the President, 

NonTH Fioripa RaptoLoGicAL Society 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
Jacksonville 7, Fla, Meets quarterly in March, June, 
September and December. 
ORTHEASTERN New York RapioLoaicAL Society 
Secretary, Dr. Anthony J. Tabacco, 621 Central Ave., 
Albany 6, N. Y. Meets in Albany area on second Wednes- 
day of October, November, March and April. 

NonTHERN CarrFoRNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Ivan D. Siddons, 3701 J. St., Suite 
106, Sacramento, Calif. 95816. Meets fourth Monday of 
Sept., Nov., Jan., March and May at the Sutter Club in 
Sacramento. 

NortHwesrern Ouro RabioLocicAL Society 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Onto State RADIOLOGICAL SoctETY 
Secretary, Dr. Robert D, Berkebile Elyria Memorial 
Hospital, Elyria, Ohio 44035. 

OkLAHOMA Strate RabioLocicAL SoctETY 
Secretary, Dr. Donald F, Mauritson, 100 Utica Square 
Med. Center, Tulsa, Okla. 74114. Meets in January, 
May and October. 

Orange County RapioLocicaL Society 
Secretary, Dr. George W. Logan, 301 Newport Blvd., 
Newport Beach, Calif. Meets fourth Tuesday of every 
month at Orange County Medical Association Building. 

Orecon RaproLocicaL Sociery 
Secretary-Treasurer, Dr. Irving J. Horowitz, 2311 N.W, 
Northrup Str., Portland, Ore. 97210. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

Orveans Parisus Rapio.ocicat Soctery 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday of each month. 

Paciric Nortuwest RapioLocicat Society 
Secretary-Treasurer, Dr. Marvin Wallace, $55 ro8th Ave. 
N. E., Bellevue, Washington 98004. The 22nd Annual 
Meeting will be held at the Olympic Hotel, Seattle, 
Washington, May 3~s, 1968. 

PENNSYLVANIA RaproLogicat Society 
Secretary, Dr, T. Frederick Weiland, 619 Ridgeway 
Ave., Grove City, Pa. 16127. Annual meeting to be an. 
nounced. 

PuiLapELPHIA RoENTGEN Ray Society 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
54th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at $ P.M., from October to 
May in Thompson Hall, College of Physicians. 

PirrsBuRGH RoENTGEN Society 
Secretary, Dr. Edward R. Seitz, 601 Jenkins Bldg., Pitts- 
burgh, Pa. 1:222. Meets second Wednesday of month, 
October through June, at Park Schenley Restaurant, 

RADIOLOGICAL SOCIETY OF CONNECTICUT, Inc, 
Secretary-Treasurer. Dr. Henry J. Fox, 10 Washington 
Ave., Bridgeport, Conn. Meetings are held quarterly, 
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RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary Treasurer, Dr. Donald E, Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas City 
Secretary, Dr. J. Stewart Whitmore, toto Rialto Bldg., 
Kansas City, Mo. Meets last F riday of each month. 

ADIOLOGICAL Society OF Kansas Crry 
Secretary, Dr, Arthur B. Smi th, 800 Argyle Bldg., Kansas 
City, Mo, Meets third Thursday of each month. 

RapioLocicAL Society or LOUISIANA 
Secretary, Dr. Lester W, Eavenson, 2700 Napoleon Ave, 
New Orleans 15, La. Meets semiannually, during Loui- 
siana State Medical Socicty meeting and 6 months later. 

RaprioLocicAL Society or New JERSEY 
Secretary, Dr. John W. Marquis, 12 Hawthorne Ave., 
East Orange, N, J. 07018. Meets in Atlantic City at time 
of State Medical Society meeting and in October or No. 
vember in Newark, N. J. 

RapioLocicAL Society or RHODE [SLAND 
Secretary- Treasurer, Dr. John M. Vesey, 1196 Elmwood 
Ave., Cranston, R. I. 

RaproLocicAL Society or Soutu DaKxora 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. 

RADIOLOGICAL Society or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Robert G, Williams, The Santa 
Barbara Medical Clinic, P.O. Box 1200, Santa Barbara, 
Calif. 93102. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE or New Yonk 
Seeretary- Treasurer, Dr. John W, Colgan, 273 Hoily wood 
Ave., Rochester 18, N. Y. 

Repwoop Empire RabioLoctcAL Society 
Secretary, Dr. Lee F. Titus, 164 W. N apa St., Sonoma, 
Calif. Meets second Monday every other month, 

Ricumonp County RapioLoGicAL Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals, 

Rocuester Roentrcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621, 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rockv Mountain Rapiotocicat Society 
Secretary-Treasurer, Dr. Robert W. Lackey, 4200 E. 
Ninth Ave., Denver, Colo. Annual meeting: Brown 
Palace Hotel, Denver, Colo., Aug. 1 5—17, 1968. 

San Antonio-Mitrrary RaDIOLOGICAL Society 
Secretary, Dr. Hugho F, Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Tex. Meets third Wednesday of 
each month in Fort Sam Houston Officer's Club at 6: 3o 
P.M. 

San Disco Rapiotogicat SoctgTy 
President-Secretary, Charles R. Henkelmann, 3909 Palm 
Drive, Bonita, Calif. 92002. Meets first Wednesday of 
each month at the Town & Country Motel, 

SAN Francisco RapioLocican Society 
Secretary, Dr. H. Joachim Burhenne, Children's Hospital 
and Adult Medical Center, 3700 California St., San Fran- 
cisco, Calif. 94119. Meets quarterly at the San Francisco 
Medical Society, 250 Masonic Ave., San Francisco, 
Calif. 94118. 

SANTA Ciara County RapioLoaicAL Soctery 
Secretary, Dr. D. Brendan O'Donnell, 696 E. Santa 
Clara St., San Jose, Calif. 92112. Meets monthly at the 
Santa Clara County Medical Association Bldg., 700 
Empey Way, San Jose, Calif. 

SECTION on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RabrioLocv, MepicaL SOCIETY OF THE Dis. 
TRICT OF CoLUMBIA 
Seeretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes. 
day of January, March, May and October at 8:00 p.m, 

Section on Rapio.ocy, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Andrew F. Giesen, Jr., White-Wilson 
Clinic, Fort Walton Beach, Fla. 32548. Annual meeting 
to be announced. 
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Secrion on RapioLoey, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7130 P.M., 
September to May inclusive. 

Society For PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Jung Hotel, New Orleans, La., Sept. 30, 1968. 

Society or Nucrear MEDICINE 
Secretary, Mr. C. Craig Harris, Oak Ridge National 
Laboratories, Oak Ridge, Tenn. Administrator, Mr. 
Samuel N. Turiel, 430 N. Michigan Ave., Chicago 11, Ill. 
Annual meeting Chase-Park Plaza Hotel, St. Louis, Mo., 
June 27-30 1968. 

Souty Bay RaproLocicaL SociETY 
Secretary, Dr. Emerson C, Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month, 

SourH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sovru Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald J. Peik, 1417 S. Minnesota Ave., 
Sioux Falls, S. Dak, Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90502. Mets quarterely. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 4097, Mobile, Ala. 36604. Annual 
meeting: Grand Hotel, Pointe Clear, Ala, 36564, Jan, 
31-Feb. 2, 1969. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. In 
the Paso del Norte Hotel. 

Tennessee RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Marion E. Spurgeon, Memorial 
Hosp., Clarksville, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association meet- 
ing. 

Texas RADIOLOGICAL Society 
Secretary, Dr. Herman C. Sehested, 815 Medical Arts 
Bldg., Fort Worth 2, Tex. Annual meeting to be an- 
nounced, | 

'Tar-SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, ]r., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 P.M., Elks Club in Evans- 
ville, Ind. 

Universiry OF MICHIGAN DEPARTMENT oF ROENTGEN- 
OLOGY Srarr MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor Mich. 

Upper PeninsuLa RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Strate RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, Leon M. Neal, St. Benedict's 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital. 

Vermont RADIOLOGICAL SOCIETY 
Srei, Dr. John R. Williams, 160 Allen St., Rutland, 

E 

Vircinia RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. K. Kenneth Wallace Jr., Nor- 
folk, Va. 

Wasninoton Stare RADIOLOGICAL SOCIETY 
Secretary, Dr. Owen Marten, 930 Terry Avenue, Seattle, 
Wash. Meets quarterly. 

West Virginia RADIOLOGICAL SOCIETY 
Secretary, Dr. George G. Green, Morgantown, W. Va. 
Meets concurrently with Annual Meeting of West Vir- 
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ginia State Medical Society; other meetings arranged by 
program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Arnold Gerson, Medical Arts Bldg., Mt. 
Vernon, N. Y. Meets on third Tuesday of January and 
October and on two other dates. 

Wisconsin RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Harold F. Ibach, 2400 W. Villard 
Ave., Milwaukee, Wis. 53209. Meets twice a year, May 
and September. 

Wyoming RADIOLOGICAL SOCIETY 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Cuna, Mexico, Puerro Rico AND CENTRAL AMERICA 


Asociación DE Rapidtocos DE CENTRO AMERICA Y 
PaNAMÁ, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

SocrepaD DE Rapiotocfa pe EL SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep, El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%. Calle A 0-05, Zona 1, 
Guatemala, 

Socrepap DE RapioLocíA v FisiorERAPÍA CUBANA 
Secretary, Dr. Miguel A. García Plasencia, Hospital 
Curie, 29 y F, Vedado, Habana, Cuba. Meets monthly at 
Curie Hospital. 

SOCIEDAD COSTARRICENSE DE RADIOLOGIA 
Secretary, Dr. James Fernández Carballo, Apartado vin, 
San José, Costa Rica. 

Sociepap Mexicana DE Rapiotoefa, A.C. 

Coahuila No. 35, México 7, D. F. 
Secretary-General, Dr. Ramón Ruenes. 
Meets first Monday of each month. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociepAD RaproLóGIca PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Sociepap RapioLÓcicA DE Puerro Rico 
Secretary, Dr. Felipe N. de Jesús, Apt. 9387, Santurce, 
Puerto Rico. Meets second Thursday a each month at 
8:00 P.M, at the Puerto Rico Medical Association Bldg. in 
San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


AssoctATION or RADIOLOGISTS OF THE PROVINCE OF QUEBEC 
Secretary, Dr. R. Robillard, Notre-Dame Hospital, 1560 
Sherbrooke St., East, Montreal, Que., Canada. Meets 
four times a year. 

Bririsu Instirute or RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, Endind. Meets monthly from October 
until May. Annual meeting to be announced. 

CANADIAN Association oF Puysicists, Division oF 
MEDICAL AND BiorocicAL Puysics. 

Honorary Secretary-Treasurer, Paul M. Pfalzner, Dept. of 
Therapeutic Radiology, University of Western Ontario, 
London, Ont., Canada. Annual meeting to be announced. 

EpMoNTON AND District RADIOLOGICAL SOCIETY 
Secretary, J. D. R. Miller, M.B., University of Alberta 
Hospital, Edmonton, Alberta, Canada. Meets third 
Thursday of each month October to May, except Decem- 
ber, at various Edmonton Hospitals. 

FacuLTY or RADIOLOGISTS 
Honorary Secretary, Dr. J. N. Pattinson, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. Annual meeting: 
London, England, June 21-22, 1968. 

FAcuLTY or Rapro.ocists, Roya, COLLEGE or SURGEONS 
IN IRELAND 
Registrar, Dr. H. O'Flanagan, F.R.C.P.1., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Section or RaprioLocv or THE RovAr Sociery or MEDI- 
cing (Conrinep To Mepicat MEMBERS) 

Meets third Friday each month at 4:45 P.M. at the Royal 
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Society of Medicine, 1 Wimpole St., London, W. 1, Eng- 
land. 

CANADIAN Association or RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Maurice Dufresne, 
Associate Honorary Secretary-Treasurer, Dr. F. Robert 
MacDonald, 1555 Summerhill Ave., Montreal 25, Que., 
Canada. Thirty-first Annual Meeting, Chateau Fron- 
tenac, Quebec, March 4-9, 1968. 

MowrREAL RabioLocicAL Srupy Crus 
Secretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

SECTION oF RaprioLocv, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉrÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Jacques Lespérance, 5415 Boul. 
L'Assomption, Montreal 26, P. Q., Canada, Meets every 
third Tuesday from October to April. Annual meeting 
to be announced. 

Toronto RapioLocicaL Society 
Secretary, Dr, George Wortzman, Toronto General Hosp., 
Toronto 12, Ont, Canada. Meets second Monday of 
each month, September through May. 

CoLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, c/o British 
Medical Agency, 135 Macquarie St, Sydney, N.S.W., 
Australia. 


SOUTH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Añaños, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

Cor£cio BnasiLEIRO de RADIOLOGIA 
Secretary-General, Dr. Miguel Manc Céntola, Caixa 
Postal $984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGIA 
Secretary-General, Dr. Osvaldo E. Zerbo, Santa Fe 1171, 
Buenos Aires, Meetings are held monthly, 

SoctgDAD BourviaNA pe RapbriotocíA 
Secretary, Dr. Javier Prada Méndez. Casilla 1182, La Paz, 
Bolivia, Meets monthly. General assembly once every 
two years, 

SoctEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December, 

SociEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644, Sáo Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SoctepaD CHILENA DE RabioLoGÍA 
Secretary, Dr. Manuel Concha, Casilla 13426, Santiago, 
Chile. Meets fourth Friday of each month. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Armando Uribe, Hospital Militar 
Central, Apartado aéreo No. 5804, Bogotá, Colombia. 
Meets last Thursday of each month. 

SocigbAD Ecuarortana pe Raprotocía v FistorERAPÍA 
Secretary, Dr. Carlos Palau, Av. Bogotá 206, Guayaquil, 
Ecuador. 

SociEDAD PanAGUAYA DE RapioLocíA 
Secretary, Dr. Miguel González Addone, 1; de Agosto 
322, Asunción, Paraguay. 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladys del Pino, Instituto de 
Radiología "Cayetano Heredia" Hospital Arzobispo 
Loayza, Lima, Perá. Meets monthly except during Janu- 
ary, February and March. 

SociEDAD DE RADIOLOGICA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 £41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SociepaD pe RapioLocíA, CaNcEROLOGÍA v Física 
Meoica DEL URUGUAY 
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Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SocleDADE DE RapioLocfa pe PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RogNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 1:1, Córdoba, Argentina. 

SociEDAD VENEZOLANA DE RapioLocfa 
Secretary-General, Dr, Modesto Rivero Conzales, Apar- 
tado No. 9362 Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas, 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN. GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. Annual meeting to be announced, 

Sociéré Betce pe RADIOLOGIE 
General Secretary, Prof. Simon Masy, Louvain, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉrÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Permanent Secretary, Dr. Jaques Sauvegrain, Hôpital des 
Enfants-Malades, 149, rue de Sèvres, Paris 15e, France. 
General Secretary, Dr. H. Ludin, Department of Roent- 
genology, Basler Kinderspital, Basel, Switzerland. An- 
nual meeting to be announced. 

SociÉrÉ Française D'ELECTRORADIOLOGIE MÉDICALE, 
and its branches: Sociéré pu Sup-Ovest, DU LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
NORD, DE L'OUEST, DE L'EST, ET D'ALGER ET D'AFRIQUE 
pu Nord. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 

ČESKOSLOVENSKÁ SpoLečNosT pro ROENTGENOLOGH A 
Rapiotoctt 
Secretary, Dr. Robert Poch, Praha 12, Srobárova co, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RONTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitäts- 
Róntgeninstitut, Lagenbeckstr. 1, Mainz, Germany. 

SociETÀ ÍrALIANA bi RAptoLocia MEDICA E pi MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING voor RADIOLOGIE 
Secretary, Dr. C. B, A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL Society 
Secretary-General, Dr. C. E. Unnérus, Professor, Haga- 
lund-Tapiola, Havsvindsvägen 5 C., Finland. Annual 
meeting: Copenhagen, Denmark, May 29-June 1, 1968. 

SociepaD EspANOoLA pe HapioLocíA v Evecrrotocta 
Meépicas v Mepicina NUCLEAR 
Secretary, Juan Gomez Lopez, Villanueva, 11, Madrid 1. 
Meets every second Friday of each month, Oct. to June, 
inclusive, in. Madrid. Annual general meeting to be 
announced, 

SCHWEIZERISCHE GESELLSCHAFT FÜR RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉrÉ SuissE DE RADIOLOGIE ET 
DE Mépecine NUCLÉAIRE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


ASIA 


Inpian RADIOLOGICAL ASSOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road. Bombay 1, India. 

Inponesian RADIOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

Iranian RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur. 
day of each month. 
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ROENTGEN DIAGNOSIS 
Heap 


Espostro, M. Foramina parietalia permagna; 
Contributo casistico. (foramina parietalia 
permagna; casuistic contribution.) Radiol. 
med., Oct., 1967, 53, 987—991. (Address: Via 
C. Colombo, 11, Tricase, Lecce, Italy.) 


The author reports 6 cases of foramina parietalia 
permagna observed in members of the same family. 

In 3 members, aged 10, 8 (a girl) and 6 years, the 
foramina were quite large, while in the remaining 3 
brothers, the foramina were very small. 

The demonstration of these foramina does not 
carry any pathologic significance. When the foramen 
is solitary and unilateral, in the differential diagnosis 
one should consider, among others, eosinophilic 
granuloma, Hand-Schüller-Christian disease, tuber- 
culosis and osteolytic metastasis.—/f.F. Govont, 
M.D. 


ANAND, S. V., Davey, W. W., and Conen, B. 
Tumors of the jaw in West Africa: a review of 
256 patients. Brit. Y. Surg., Nov., 1967, 54, 
901-917. (From: Department of Surgery, 
University of Ibadan, and Department of 
Dental Science, Royal College of Surgeons of 
England, London, England.) 


A series of 256 patients with primary tumors of the 
jaw covering the period 1958 to 1962, who were seen 
at the teaching center at Ibadan, Nigeria, is pre- 
sented. The frequency of such tumors in Africa is 
discussed suggesting that the apparent high fre- 
quency (especially of ameloblastoma) is related to a 
harvesting phenomenon and other factors. The pres- 
ent series is compared to four other African series 
presented between 1950 and 1966. 

Clinical and pathologic discussions are given for 
ameloblastoma, fibro-osseous lesions (ossifying fib- 
roma, fibrous dysplasia, peripheral fibroma), giant 
cell lesions, salivary gland tumors, Burkitt's tumor, 
carcinomas and sarcomas. 

The techniques of surgical treatment of the tumor 
are also discussed.—Fohn T. McMurray, M.D. 


Lau, B. Peck. Undifferentiated orbital sar- 
coma: report of a case. Radiol. clin. et biol., 
1967, 36, 179-185. (From: The Section of 
Therapeutic Radiology, Department of Ra- 
diology, University of California, San Fran- 
cisco Medical Center, San Francisco, Calif.) 


A case of a rapidly growing undifferentiated orbital 
sarcoma in a 15 month old Caucasian female 1s re- 
ported. Ín the adult, hemangioma is probably the 
most common orbital tumor, but the undifferentiated 
sarcoma is one of the more frequent neoplasms in 


childhood. 
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Traditionally they are considered "'radioresis- 
tant," but they may be unusually radiosensitive. 
Surgical extirpation was used initially, but the tumor 
quickly recurred. Postoperative irradiation appears 
to have controlled the tumor. 

Generally, most orbital tumors, except the lym- 
phomas, leukemia, and reticuloendothelial sarcoma, 
fall into the realm of surgery for cure. However, for 
the undifferentiated orbital sarcomas, adequate irra- 
diation appears a more favorable primary mode of 
therapy than does surgical treatment. In some situa- 
tions, a combined therapy may be best.—Sang Ho 
Han, M.D. 


Burzaco, Juan ANToN10. Neumoventriculo- 
grafia simplificada. (Simplified pneumoven- 
triculography.) cta iber. radtol. cancerol., 
Oct.-Dec., 1967, 22, 399-403. (From: Ca- 
tedra de Patologia Quirurgica III. Facultad 
de Madrid, Escuela de Neurocirugia, Madrid, 
Spain.) 

A method is described in which a single trephine 
hole about 3 cm. from the midline in the posterior 
frontal region is used. A puncture about 2-3 mm. in 
diameter is made in the dura mater and a plastic 
tube (No. 5-6) is guided by a metal stylet with a 
slight caudal inclination into one of the latera] ven- 
tricles. Small amounts of fluid are removed and air 
injected until a quantity of 25-30 ml. of air is in the 
ventricular system. 

The advantages of the method as stated by the 
author include: 

I. Only a single trephine hole 1s needed. 

2. Permits constant control of intraventricular 

pressure; avoids sudden escape of fluid. 

3. Facilitates the injection of air in a progressive 
manner, evacuating small amounts of fluid and 
injecting small amounts of air. 

4. There is good filling of the temporal horns and, 
if no ventricular block exists, of the subara- 
chnoid cisterns, without employing special 
maneuvers. 

5. Simplicity and avoidance of harmful manipula- 
tion. 


The indications are the same as those usually 
given for ventriculography. The method is also being 
used for visualization in stereotaxic surgery.— 
Charles M. Nice, Fr., M.D., PAD. 


De Roo, M. J. K. The reliability of cerebral 
scintigraphy for the detection of intracranial 
lesions: review of 344 controlled cases. 7. 
belge de radtol., 1967, 50, 424-443. (Address: 
Dr. M. J. K. De Roo, 49, Prinses Lydialaan, 
Heverlee, Belgium.) 

The results of 900 consecutive brain scintigraphies, 
with a delay of at least 6 months, are summarized in 

this report; 367 were classified positive, and 118 
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equivocal. Histologic verification was obtained in 245 
patients. In an additional 97 patients, the clinical 
signs, the neuroradiology, and electroencephalog- 
raphy proved with certainty the existence of a 
space occupying lesion. In all other patients a careful 
follow-up failed to demonstrate a localized disease of 
the brain. i 
The great majority of neoplastic lesions, with the 
exception of the astrocytomas, were accurately 
localized. These included glioblastomas, oligodendro- 
gliomas, meningiomas, ependymomas, spongioblas- 
tomas, neurinomas, and other primary tumors such 
as sarcomas, fibrosarcomas, medulloblastomas, hem- 
angioblastomas and craniopharyngiomas. The re- 
sults were also good in metastatic lesions, as well as 
in cerebral abscess and cerebral vascular malforma- 
tions. There were 7 positive scans in patients with 
subdural and extradural hematomas, in 11 patients 
examined. Intracerebral hematomas showed a low 
incidence of positive scans, 4 out of 10 patients. 
The author's experience indicates that approxi- 
mately one third of the positive scans in patients 
with cerebrovascular disease occurred later than 3 
months after the onset of the symptomatology. 
Numerous photographic reproductions of scans are 
included in the report.—Dougias S. Kellogg, M.D. 





NECK AND CHEST 


à. 


GOLDENBERG, Davin B., and Brogpon, Byron 
G. Congenital anomalies of the pectoral 
girdle demonstrated by chest radiography. 
J. Canad. A. Radiologists, Dec., 1967, 78, 
472-477. (Address: Dr. David B. Golden. 
berg, Department of Radiology, The Johns 
Hopkins Hospital, Baltimore, Md. 21996.) 


The authors state that chest roentgenography 
comprises approximately one half of all medical 
roentgen-ray examations. They also state that the 
pectora! girdle is the most frequently visualized 
major joint complex in the body, and that it is well 
enough seen on virtually every chest roentgenogram 
to permit diagnostic evaluation. 

The following table lists the classification of the 
congenital abnormalities and variations of the pec- 
toral girdle by location: 


I. Clavicle 
A. Rhomboid fossa 
B. Cleidocranial dysostosis 
C. Foramen of the middle supraclavicular 
nerve 

H. Scapula 
A. Sprengel’s deformity 
B. Defects of formation of the glenoid fossa 
C. Ununited apophysis suggesting fracture 
D. Pseudoforamen of the scapula 
E. Scapular notch and foramen 

HI. Humerus 
A. Phocomelia 
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B. Deformity of the head of the humerus 
C. Pseudoforamen of the head of the humerus 
IV. Musculature 
A. Poland's syndactyly 
B. Congenital absence of the pectoralis 
muscle. 


The authors conclude that roentgenography of the 
chest may demonstrate incidental developmental 
abnormalities of the pectoral girdle which can be 
confused with acquired disease. Representative de- 
scriptions and examples of these abnormalities are 
presented as an aid to differential diagnosis. —C, 
Peter Truog, M.D. 


Four patients are documented who developed a 
new recognizable syndrome-—transplant lung—after 
renal homotransplantation. The clinical findings in 
the syndrome are described and the evidence for its 
causation on an autoimmune basis is summarized. 
There is a specific response to corticosteroids and a 
close temporal relation to renal rejection in some in- 
stances. The authors suggest a tentative hypothesis 
in the evolution of transplant lung and envisage 
immunologically induced damage causing a thicken- 
ing of the alveolar wall with a consequent decrease in 
oxygen perfusion. In 2 of the patients, the diagnosis 
was made on a characteristic pulmonary function 
abnormality which was detected by arterial gas 
study, before there was any clinical or roen tgenologic 
manifestation. Early treatment with corticosteroids 
suppresses and contains the reaction as it does renal 
homotransplant rejection. The lung then recovers 
over weeks or months. 

The roentgenographic findings were characterized 
by bilateral nonspecific diffuse pulmonary infiltrates 
appearing between 42 to 88 days following the opera- 
tion for renal homotransplantation. One case showed 
a pneumonia in the apical segment of the right u pper 
lobe, which became diffuse and miliary tuberculosis 
had to be excluded. 


Lar, K. S., McFapzzaw, A. J. S., and YOUNG, 
Rose. Microembolic pulmonary hyperten- 
sion in pyogenic cholangitis. Briz. M. F., Jan. 
6, 1968, Z 22-24. (From: University Depart- 
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ment of Medicine, Queen Mary Hospital, 
Hong Kong, Hong Kong.) 


In a consecutive series of 728 patients with recur- 
rent pyogenic cholangitis, 15 (2.1 per cent) developed 
pulmonary hypertension. However, the incidence 
among those with a history of frequent acute exacer- 
bations for more than 8 years was 7.6 per cent. At. 
laparotomy, which in 14 antedated the development 
of pulmonary hypertension, all were found to have 
greatly scarred livers and all had stones in the intra- 
hepatic and extrahepatic ducts. 

The findings at necropsy in 3 of the 15 patients 
were consistent with pulmonary hypertension being 
due to repeated pulmonary microembolism. It was 
concluded that the emboli had their origins in vessels 
within the liver and it was suggested that the vessels 
concerned were portal hepatic venous shunts within 
scars. The portal components of these shunts were 
shown to be mainly derived from the peribiliary 
plexus and the shunts were found commonly to show 
histologic changes of acute pylephlebitis. 

It would appear that before the introduction of 
antibiotics, metastatic pulmonary abscesses were not 
an infrequent complication of pyogenic cholangitis. 
Subsequent to the introduction of antibiotics, this 
complication has become distinctly uncommon. It is 
thought possible that if the exacerbations of chol- 
angitis in those who developed pulmonary hyper- 
tension had not been treated with any antibiotics, 
metastatic pulmonary abscesses would have devel- 
oped instead. 

It would seem reasonable to assume that the dis- 
order which allowed the slow and virtually silent 
development of pulmonary hypertension in all 15 
patients with recurrent pyogenic cholangitis, was the 
same as that encountered in the 3 patients at necro- 
psy; i.e., repeated thromboembolism of the smaller 
pulmonary arteries. Such "silent" repeated pul- 
monary embolism has been recognized relatively re- 
cently to be a far from uncommon cause of pul- 
monary hypertension and there are good reasons for 
believing that the emboli were derived from thrombi 
within the liver. 

The roentgenologic findings were similar in all 
cases. There was right ventricular enlargement, and 
the pulmonary artery and its main branches were 
dilated, but the peripheral branches showed abrupt 
tapering. In none was the left atrium enlarged, and 
there was no evidence of intrinsic disease of the 
lungs.—£. Nicholas Sargent, M.D. 


ABDOMEN 


Porta, E., and Verrenaia, F. La parietografia 
gastrica nella valutazione preventiva della 
terapia chirurgica nelle neoplasie dello sto- 
maco. (Gastric parietography in the pre- 
ventive evaluation of surgical treatment in 
the neoplasms of the stomach.) Ann. radiol. 
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diag., 1966, 30, 492—524. (From: Istituto di 
Radiologia dell'Università di Napoli, Italy.) 


In 1950 Raccaiusa in Italy and Porcher in France 
recommended the association of pneumoperitoneum 
and gas insufflation of the stomach with roentgen 
tomography in the evaluation of morphologic changes 
involving the wzlls of the stomach. 

About 1,500 to 2,000 cc. of O or COs are injected 
in the peritoneal cavity through a 19 gauge needle 
introduced in the left para-umbilical region, with the 
patient in slight Trendelenburg position. 

The authors used a Forlanini apparatus for arti- 
ficial pneumothorax to regulate the introduction of 
the gas. The patient is then invited to drink a solu- 
tion of citric or tartaric acid and water. 

The procedure is very simple to perform and is 
contraindicated only in patients with cardiovascular 
disease. Two hundred cases have been examined since 
1967 without any secondary reaction. 

The results obtained are very satisfactory and the 
radiologist can evaluate in detail the thickness and 
shape of the walls of the stomach, which in a normal 
individual measures about § to 10 mm. Generally, the 
best tomographic demonstration is obtained, in the 
average individual, with a cut from 11 to 19 cm. 
starting from the back and the patient being supine. 

In neoplasms of the stomach the involved wall ap- 
pears to be thickened, or one notes a small localized 
invasive process, or a clear area of intraluminal 
growth. Furthermore, gastric parietography demon- 
strates the depth of the peristaltic waves and the 
tonus of the stomach permitting to differentiate be- 
tween a benign process and a malignant one, between 
an extrinsic lesion and a process involving also other 
organs. 

Numerous and clear illustrations of normal and 
pathologic cases accompany the article—/. F. 
Govoni, M.D. 


LENNARD-JONES, J. E. Medical aspects of 
Crohn’s disease. Proc. Roy. Soc. Med., Jan., 
1968, 67, 81-83. (From: University College 
and St. Mark’s Hospital, London, England.) 


The etiology of Crohn’s disease is at present un- 
known. An interesting factor is the frequency with 
which Crohn’s disease tends to run in families. It is 
also a fact that ankylosing spondylitis and iritis ap- 
pear to run in the same families without necessarily 
being associated with a bowel disorder. The main 
brunt of the disease falls on the ileum. Symptoms are 
often due to local inflammation with perhaps diar- 
rhea, abdominal pain and tenderness, an abdominal 
mass, an internal or external fistula, or obstruction. 
There may be evidence of malabsorption or protein 
loss, or lesions of the eye, skin, or joints. An anal 
lesion is often present in a patient with unexplained 
fever or abdominal pain. It may be a chronic anal 
fissure or a fistula. The ulceration may be so extensive 
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as to destroy the sphincters and spread to involve the 
groins and genitalia. 

On roentgenologic examination the lesions tend to 
be discontinuous along the length of the bowel so 
that one side may be normal and the other abnormal. 
Fissures fill with barium and appear as spikes pro- 
jecting at right angles from the lumen. A narrowed 
segment of bowel produces a stricture if it is short or 
the classical “string sign" if it is long. “Cobblestone” 
mucosa with ulceration is seen, outlined by barium. 

No specific treatment is known but medical man- 
agement should be directed at maintaining nutrition 
and preventing obstruction. Insoluble sulphonamides 
appear to be most beneficial. Corticosteroid manage- 
ment may have to be resorted to, but when used may 
require long term therapy. A major problem in sur- 
gical treatment is recurrence of the disease. The esti- 
mated symptomatic relapse rate at $ years is about 
one-third, and at 10 years a little over one-half of the 
patients.—David C. Alftine, M.D. 


Morson, B. C. Crohn's disease. Proc. Roy. Soc. 
Med., Jan., 1968, 67, 79-81. (From: St. 
Mark’s Hospital, London, England.) 


Crohn originally described this disease in 1932 as 
an inflammatory condition of the terminal ileum. Jt 
is now recognized as a disease which may involve any 
part of the gastrointestinal tract from the stamach to 
the anus, inclusive. Crohn's disease is known by 
many terms, including regional enteritis, granuloma- 
tous colitis, enterocolitis, regional colitis, etc. There 
are three main types: (1) Strictures, which may 
affect any part of the gastrointestinal tract; (2) 
ulcerative condition of the mucous membrane; and 
(3) cobblestone appearance of the mucous mem- 
brane, which is formed as the result of intercom- 
municating crevices surrounding islands of mucous 
membrane raised by underlying inflammation and 
edema. Whether it presents primarily as ulcerative, 
stricturing, or cobblestone form or a mixture of 
these, it is nearly always a discontinuous pathology 
of the intestine. Two main features are seen on 
microscopic examination: (1) A sarcoid reaction in 
the affected tissue of the bowel wall and regional 
lymph nodes; and (2) fissuring, which is pathog- 
nomonic. 

Crohn's disease must be distinguished from in- 
testinal tuberculosis which it closely resembles in the 
small bowel, or it may be misdiagnosed as malignant 
lymphoma. In the large bowel there is difficult dis- 
tinction from ulcerative colitis, diverticulitis, and 
ischemic colitis. The most common location 1s the 
terminal ileum. Disease of the jejunum is uncommon 
and involvement of the stomach is rare. The ap- 
pendix may be involved alone or in association with 
terminal ileum. The anal region has also been in- 
volved in recently reported cases. Little is known 
about the cause of Crohn's disease. It appears to 
affect lymphadenoid tissue in the terminal ileum and 
along the gastrointestinal tract.—David C. Alftine, 
M.D. 
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Curispin, A. R., and Tempany, E. Crohn's 
disease of the jejunum in children. Arch. Dis. 
Childhood, Dec., 1967, 42, 631-635. (From: 
The Hospital for Sick Children, Great Or- 
mond Street, London W.C. x, England.) 


The authors report 4 children with Crohn's disease 
of the jejunum. They indicate that Crohn's disease of 
the jejunum in childhood is particularly uncommon 
being generally uncommon in all age groups. They 
emphasize the dominant clinical features; i.e., failure 
to gain in height and weight, finger clubbing, mild 
fever, anemia and high erythrocyte sedimentation 
rate. 

The paper does not discuss in detail the roent- 
genologic findings; however, a roentgenogram for 
each case is included which shows evidence of a 
dilated segment of jejunum in association with thick 
folds and alternating areas of narrowed jejunal seg- 
ments. The roentgenographic appearance is not un- 
like that seen in the more commonly involved ileum. 

In addition to anemia a feature common to all 4 
patients was hypoproteinemia. Other diseases which 
may show hypoproteinemia and associated enteric 
protein loss are celiac disease, Hirschsprung's disease, 
ulcerative colitis and the condition of hypopro- 
teinemia with a small intestinal abnormality char- 
acterized by the presence of dilated lacteals in the 
mucosa on jejunal biopsy. Hypoproteinemia results 
from ulceration of the mucosa, inflammatory changes 
involving all layers of the bowel wall, large inflamed 
lymphatic glands, and presumptive obstruction of 
lymphatic channels. 

In addition to the mucosal lesion other interrelated 
factors of importance are: (1) the dilated segment 
proximal to the lesion, and the dilatations of gut be- 
tween strictures which are in essence 'blind loops'; 
and (2) the poor appetite which results in low calorie 
intake and growth failure—Lional W. Young, M.D. 


Kuarry, M., Iskanprer, F., and Acres, M. 
External faecal fistula. Kasr-cl-aini J. Surg., 
July, 1967, 8, 203-220. (From: The Depart- 
ment of Surgery, Faculty of Medicine, Cairo 
University, Cairo, Egypt.) 


According to the 1918 literature, fecal fistula com- 
plicates abdominal surgery in 1.8 per cent of opera. 
tions and not much information on the subject has 
appeared in the recent literature since then. Analysis 
of most reported series shows that specific infection 
in the intestine was the usual cause rather than 
faulty operative technique. A large percentage of 
fecal fistulae in Egypt are due to ameba and typhoid 
and others follow operations on grossly pathologic 
urinary tract organs. The authors have studied 44 
cases of fecal fistula. 

Fistulae following appendiceal surgery form the 
largest group in this series. In half of these (12 cases 
total) specific etiology was determined. Two were 
due to ameba, 2 to Crohn's disease and 2 were due to 
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tuberculosis. Among the other cases in this group was 
I in which an ascaris worm came out through the 
wound while in another a perforated typhoid ulcer 
seemed to be the cause of a fistula. 

There were 6 cases of fecal fistula after suture of 
perforated typhoid ulcer and this is said to be a 
beneficial alternative to generalized peritonitis and 
death. 

In the group of fistulae occurring following urinary 
tract operations it is emphasized that this happens 
often in Egypt. Three followed nephrectomy, 1 
followed ureterolithotomy, and 3 followed total 
cystectomy. Injury to the rectum during cystectomy 
may be overlooked and in 3 cases enema fluid was 
seen passing out through the suprapubic drain. 

Diagnosis, treatment, and general management of 
external fecal fistulae are discussed —Richard E. 
Kinzer, M.D. 


GuazaLy, M. I. (Alexandria, Egypt.) Bilharzial 
intussusception and bilharzial rectal stric- 
ture. Kasr-el-aini J. Surg., July, 1967, 8, 239- 
242. 

In 1852 Theodore Bilharz, Professor at the Uni- 
versity of Cairo, found worms in the mesenteric veins 
which were later to be called Schistosomas. Schisto- 
somiasis and bilharziasis have become more or less 
synonymous. Both the urinary tract and intestinal 
tract may be involved and itis now known that there 
are 2 varieties of schistosomiasis of medical impor- 
tance to man. The Schistosoma haematobium causes 
the genitourinary type known in África for centuries, 
and the Schistosoma mansoni the intestinal type, 
which is prevalent as well. 

Schistosoma mansoni is a flat worm living in the 
portal system mainly in the branches of the superior 
mesenteric, inferior mesenteric and splenic veins. The 
female deposits the eggs in the venules beneath the 
mucous membrane of the colon. These venules are 
literally packed with eggs, many of which rupture 
and enter the lumen of the intestine. These ruptures 
account for the bloody discharge which may occur. 
The presence of hundreds of thousands of eggs in the 
submucosa may explain why intussusception can 
develop. 

One case report each of bilharzial intussusception 
and rectal stricture is presented by the author. In- 
tussusception in adults is rare, and is commonly due 
to tumor, cyst, or foreign body. In endemic areas, 
schistosomiasis must be considered as a possible 
cause. Ulcers in the rectum and colon, due to bil- 
harziasis, heal by fibrous tissue reaction and stricture 
of the rectum may occur.—Richard E. Kinzer, M.D. 


CuurTANI, H. K., Nicam, S. P., Sama, S. K., 
Duanpa, P. C., and Gurra, P. S, Ulcerative 
colitis in the tropics. Brit M. F., Oct. 28, 
1967, 2, 204—207. (Address: H. K. Chuttani, 
M.D., Additional Professor of Medicine, 
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Maulana Azad Medical College, New Delhi, 
India.) 


Idiopathic or nonspecific ulcerative colitis has 
generally been considered to be a disease of temper- 
ate zones. However, Chopra and Ray reported from 
Calcutta in 1939 on 120 cases of nonspecific ulcera- 
tive colitis. The present report was designed to deter- 
mine the magnitude of this disease in the tropics of 
India, to compare the disease with that of the West- 
ern Nations, and to bring out the difficulties in 
diagnosis due to the high incidence of specific infec- 
tions of the colon in the tropics. 

Forty-six patients with ulcerative colitis were 
studied in detail. The diagnosis was made on the 
basis of careful differential aspects: there was a 
clinical history of chronic dysentery not responding 
to adequate specific therapy; there was nonisolation 
of bacterial, protozoal and helminthic pathogens; 
and there was sigmoidoscopic, roentgenologic, and 
histologic evidence of the disease. 

Eight leading hospitals in different parts of the 
country furnished stastistics concerning total ad- 
missions during the years 1956-1960, the number of 
cases of nonspecific ulcerative colitis admitted, and 
the number of yearly medical admissions. 

There were marked variations in the admission 
rate of cases of ulcerative colitis in the leading hos- 
pitals, but the over-all rate of 9.4 per 10,000 ad- 
missions is very similar to a rate of 10 cases per 
10,000 hospital admissions in the United Kingdom. 
Comparable figures for Switzerland are 6, for Nor- 
way 5, and for U. S. A. zo-1oo. There was no real 
difference in age distribution and duration of symp- 
toms, but males were more often affected than fe- 
males, while in Western Countries females predomi- 
nated. 

The disease seemed to be milder in the tropics with 
fewer complications, more limited colonic involve- 
ment, and no recorded case of backwash ileitis. This 
could be due to a lower degree of sophistication of the 
population with less psychologic stresses. 

The diagnosis of ulcerative colitis in the tropics is 
more difficult than in Western Countries because of 
the greater prevalence of amebic and bacillary dys- 
enteries, colonic tuberculosis, and lymphogranuloma 
venereum. It is not a rare disease in the tropics, the 
admission rate in different hospitals varying from 
8.3 to 89.1 cases per 10,000 hospital admissions.— 
Richard E. Kinzer, M.D. 


MirLER, Morris C. Cholelithiasis developing 
after vagotomy: a preliminary report. Canad. 
M. A. F., Feb. 17, 1968, 98, 350-354. (Ad- 
dress: Dr. Morris C. Miller, Chief, Section of 
Clinical Gastroenterology, Jewish General 
Hospital, Montreal, Quebec, Canada.) 
Development of biliary dysfunction following 


vagotomy for peptic ulcer is possibly more common 
than has been realized. The present communication 
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reports on 6 patients who developed cholelithiasis 7 
to 32 months after vagotomy. Each of the 6 cases 
apparently had a normal gallbladder when this was 
examined during the gastric operation; 4 had normal 
cholecystograms before operation; and on 2 patients 
oral cholecystography could not be carried out be- 
cause of pyloric obstruction. 

Section of the right vagus nerve of the cat retards 


emptying of the gallbladder, apparently as a result of 


the interruption of the motor fibers to the gallbladder 
and consequently of the inhibiting fibers to the 
sphincter of Oddi. The left vagus carries motor fibers 
to the gallbladder, but apparently does not carry 
inhibitory fibers to the sphincter. In the human, the 
rate of gallbladder emptying is only minimally 
altered in patients who have had a vagotomy (in 


man). Neural control of the gallbladder function is of 


little importance compared to its hormonal control. 
Dilatation of the gallbladder to about twice its 
normal size after vagotomy has been reported by 
other observers. [t would, therefore, appear to be a 
sound physiologic reason for gallbladder disorders 
after vagotomy. The dilatation and poor contraction 
result in stasis, which could be the basis of subse- 
quent stone formation. 
The incidence of cholelithiasis varies widely ac- 
cording to the sources reporting. Frequency rates in 
adult whites in Europe and the United States vary 
from 7.5 to 22 per cent. 
It n suggested that the common predisposing 
factor in the reported cases is vagotomy. 
Cholelithiasis developing after gastric operations 
per se is not supported by clinical experience, nor do 
gastric operations without vagotomy produce the 
alterations in function of the gallbladder produced by 
ragotomy.-—Stephen N. Tager, M.D. 


WANGERMEZ, A., and Wancermez, J. (Bor. 
deaux, France.) Cholangiographie par per- 
fusion massive. (Cholangiography by massive 
perfusion.) T. de radiol., d électrol. et de méd. 
nucléaire, Dec., 1967, 48, 827-832. 


After considering the aid rendered bs the use of 


large doses of contrast agents in perfusion pyelog- 
raphy, the authors decided to use a similar proce- 
dure in cholangiography. 

The patient is given an ampule of cortisone before 
the injection. Following this, 60 ml. of the contrast 
agent is diluted in 250 cc. of 5 per cent glucose for 
intravenous injection. The contrast agents used are 
the ethyl- or methyl-glucamine salts of adipiodol. 
The reactions are less pronounced than those usually 
seen with the more common type of intravenous 
cholangiography. ° Fhe injection takes 30~40 minutes. 
If the patient weighs more than 7o kg., 80 ml. of con- 
trast agent is used. 

The first roentgenograms are taken immediately 
after the finish of the perfusion. The common bile 
duct and functioning gallbladders are visualized at 
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this time. If there is a total absence of hepatic opaci- 
fication, it is useless to continue the examination. At 
times one may observe a hepatogram (liver visualiza- 
tion) more or less opaque. Follow-up examination 
may then show better visualization of the common 
bile duct and show obstruction. In such cases the best 
roentgenograms may be secured as long as 6 to 12 
hours after perfusion. 

Since about 10 per cent of the contrast agent is 
eliminated in the urine, and since such a large dose is 
used, one always observes a demonstration of the 


kidneys on the first reentgenograms.—Charles M. 
Nice, Tr., M.D., PA.D 


SIENIEWICZ, D. J., and Kiss, J. The significance 
of common duct visualization in the oral 
cholecystogram without visible gall bladder, 
J. Canad. A. Radiologists, Dec., 1967, 78, 
459-463. (From: Department of Radiology, 
The Montreal General Hospital, Montreal, 
Quebec, Canada.) 


The authors review 4,551 oral cholecystograms in 
patients without previous gallbladder surgery. Fifty- 
nine of these patients (1.1 per cent) revealed contrast 
medium in the common duct on the initial examina- 
tion when the gallbladder was not visible. There was 
a slightly better density of contrast medium on the 
repeat examination in some of the patients, but this 
provided no additional information. 

A cholecystectomy was carried out in 35 of these 
sg patients. All revealed cholelithiasis with acute, 
subacute or chronic cholecystitis. The operative 
incidence of common duct stones or strictures was no 
higher than one would expect for a similar operative 
group of patients. 

They also state that when the common duct is out- 
lined by contrast medium on the initial examination 
without a visible gallbladder, a second study after 
repreparation of the patient is not indicated. Chole- 
lithiasis was demonstrated in all of their patients who 
came to surgery. 

The authors further state that it seems reasonable 
to conclude that if one identifies the common duct 
without a visible gallbladder or opaque calculi, the 
patient has gallbladder disease with cholelithiasis. 
They feel that a second examination will probably 
not give additional information.—C. Peter T: rHOL, 


M.D. 


GEnIssEL, M. Le., Lecomte, P., BENEJAM, Y., 
and Vepvet, J. P. La bile calcique, variété rare 
de lithiase biliaire. (Nice, France.) (Milk of 
calcium bile, a rare variety of biliary lithiasis.) 
T. de radiol., d'électrol. et de méd. nucléaire, 
Dec., 1967, 48, 837-840. 

The condition which is usually termed milk of 
calcium bile in the English language literature is 
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referred to as "bile calcique,” and is considered as a 
rare variety of biliary lithiasis. 

The authors have studied 4 cases, all of which 
showed opacification of the gallbladder without prep- 
aration. 

The opacity is usually more or less homogeneous 
and may fill a variable part of the gallbladder. The 
fluid contains a high content of calcium carbonate. 
Usually cholesterol stones are also present in these 
patients.—Charles M. Nice, Fra M.D., PAD. 


TRaPNELL, J. E. Pancreatography: a reassess- 
ment. Brit J. Surg., Nov., 1967, 54, 934- 
939. (Address: J. E. Trapnell, M.D., Tutor in 
Surgery, The Bristol Royal Infirmary, Bris- 
tol, England.) 


The pancreatic duct may be outlined roentgeno- 
graphically in 3 ways: (1) When grossly dilated, the 
duct may be entered by direct puncture through the 
thinned parenchyma of the gland. This technique is 
applicable in only a small number of cases; (2) 
amputation of the tail of the pancreas and injection 
of opaque medium through a cannula introduced into 
the transected duct. The main disadvantage of this 
method is that the surgeon is committed to some 
type of internal drainage procedure before the duct 
has been visualized; (3) the most common method is 
cannulation of the pancreatic duct through the 
ampulla of Vater. This technique involves a trans- 
duodenal sphincterotomy to permit visualization of 
the lower end of the pancreatic duct. The method 
has been subject to criticism because of the complica- 
tions that may arise either from the development of 
postoperative pancreatitis or from the sphincterot- 
omy. 

The author describes a technique of transduodenal 
cannulation of the pancreatic duct without sphinc- 
terotomy. This method has been used successfully in 
4 patients. In order to further evaluate its merit a 
study was conducted on 42 cadavers with the follow- 
ing aims in mind: (1) to determine how frequently is 
the method of pancreatography successful; (2) to 
measure the minimal amount of opaque medium re- 
quired; and (3) to define the normal anatomy of the 
pancreatic duct zz situ. 

Following a duodenotomy and identification of the 
ampulla of Vater, a fine blunt probe was gently in- 
troduced and allowed to drop into whatever duct it 
had entered. If it lay in the common bile duct it was 
withdrawn and re-inserted to lie in the duct of Wir- 
sung. The probe was then withdrawn and a poly- 
ethylene catheter, a medium “intracath,” was used. 
This was gently advanced for about « to 6 cm. and 
when obstruction was encountered 1t was withdrawn 
for a short distance. Gentle suction was applied but 
in no instance could any pancreatic juice be aspi- 
rated. Hypaque, 70 per cent, was injected serially, 
o.§ ml. followed by another o.5 ml., followed by 1 ml., 
and finally 2 ml. for a total of 4 ‘al. The injection w as 
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done slowly and roentgenograms were taken after 
each fraction had been administered. 

In 37 of the 42 bodies studied (88 per cent) the 
pancreatic duct was entered without a sphincterot- 
omy. The failures were due to anatomic variations 
in the drainage of the duct. The ducts were clearly 
visualized in more than one-half of the studies with 
only o. ml. of hypaque, and in most no more than 
1 ml. was required. Reflux at the ampulla was care- 
fully evaluated and it appeared that this was a reli- 
able indication of completeness of the duct filling. 
Extravasation into the gland parenchyma, however, 
did occur frequently without apparent reflux. In 3 
specimens there was perforation of the catheter into 
the parenchyma of the gland inspite of the careful 
technique used. It was noted that the course of the 
pancreatic duct is quite variable and several cases 
showed an abrupt alteration in the direction at the 
junction of the head and body of the gland. This was 
of no clinical significance since no dilatation of the 
duct occurred proximal to this point. There was 
found to be good correlation between the width of 
the gland as demonstrated roentgenographically and 
the dissection studies. 

There is no general agreement as to the correct 
treatment of chronic relapsing pancreatitis. It would 
seem that drainage operations should be limited to 
those patients with duct obstruction, while resection 
might be reserved for the cirrhotic gland with a nor- 
mal duct system. This information can be readily ob- 
tained by panc reatography and real application of 
this study is to guide the surgeon in his selection of 
proper operative management. If the gland appears 
normal at operation, visualization of the pancreatic 
duct has little to offer. 

This method of pancreatography, since it is done 
without a sphincterotomy and with only a tiny 
amount of radiopaque material, would seem to be an 
improvement over prior techniques.-S. 4. Kauf- 
man, M.D. 


BLOOD AND LYMPH SYSTEM 


Co iiins, Joun R., and V IX, Vernon A. Hepat- 
ic vein visualization by intravenous carbon 
dioxide injection. Radiology, Nov., 1967, &9, 
864-867. (Address: J. R. Collins, M.D., 
Veterans Administration Hospital, Nash- 


ville, Tenn. 37203.) 


Seventy patients were studied for hepatic vein 
visualization and measurement using left lateral 
decubitus abdomino-thoracic roentgenograms ob- 
tained after intravenous injection of CO} The pa- 
tients were grouped into about equal thirds consist- 
ing of those with liver disease (mostly cirrhosis), 
heart disease with pericardial effusion, and illness un- 
specified but without known heart or liver disease. 
The hepatic vein was visualized in 95 per cent of 
those with heart disease, 8 per cent of those with liver 
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disease and 61 per cent of the remainder. Measure- 
ments of the diameter of those veins visualized were 
in a wide range but averaged 7-9 mm. over-all, the 
differences between the groups being too minor in 
this sampling to have significance. 

The possible mechanisms which might explain the 
low percentage of hepatic vein visualization in those 
patients with liver disease are discussed. Since the 
study was undertaken to determine if visualization of 

the hepatic vein might be of aid in differentiating 
hver "n sfunction secondary to venous obstruction 
from parenchymal liver diseases, the low percentage 
of visualization in the latter group of diseases would 


limit the usefulness of this approach.—/’. Brasseur, 
M.D. 


Pocuaczgvskv, Rusem, CareĪm, WirniaM S., 
and Ricurer, Roperr M, Umbilical vein 


portography: its value in the diagnosis of 


extrahepatic portal vein obstruction and in 
other applications. Radiology, Nov., 1967, 
49, 868-873. (Address: R. Pochaczevsky, 
M. D., The Jewish Hospital of Brooklyn, 
Greenpoint Division, Kingsland x Skillman 
Avenues, Brooklyn, N. Y. 11211) 


The authors present the technique E umbilical 
vein portography and illustrate its value in the 
diagnosis of extrahepatic obstruction. It is suggested 
that the surgical portion of identification and cathe- 
terization of the umbilical vein be performed under 
sterile conditions in the operating room. Final cathe. 
ter position can be accomplished via television 
fluoroscopy in the x-ray department. Various aspects 
in positioning of the catheter and injection are dis- 
cussed. Slow catheter withdrawal over several hours 
to obviate bleeding is suggested. The angiographic 
phase persists for 3 seconds and opacification of the 
liver, the hepatogenic phase, may last for 20 seconds. 
Excellent visualization of the portal system without 
the attendant hazards or complications of spleno- 
portography is obtained. 

The authors indicate that the study has distinct 
potential value in documenting extrahepatic ob- 
struction when varices (esophageal, gastric, and 
duodenal) are present and an abnormal splenoporto- 
gram has been obtained. A normal umbilical porto- 
gram with normal manometric studies confirms the 
diagnosis of extrahepatic obstruction in this situa- 
tion. The method is distinctly superior for studying 
intrahepatic portal circulation in the presence of 
extrahepatic obstruction. 

A case exhibiting changes of cirrhosis is illustrated 
and cases demonstrating possible pitfalls in inter- 
pretation of infant portograms are described.— Yohn 
P. Eberts, M.D. 





Peck, Dorotea R., and Lowman, ROBERT 
M. Roentgen aspects of umbilical vascular 
catheterization in the newborn: the problem 
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of catheter placement. Radiology, Nov., 1967, 
89, 874-877. (Address: D. R. Peck, M. D., 
789 Howard Avenue, New Haven, Cony. 
ee 


Catheterization of the umbilical vein was first 
utilized for the purpose of exchange transfusion in 
infants with erythroblastosis fetalis. Later, catheter- 
ization of the vein, as well as of the umbilical artery, 
was used for angiocardiography and now 1s employ ed 
quite routinely for withdrawal of blood for gas analy- 
sis and for the introduction of fluids or blood into the 

vascular system in infants with the respiratory dis- 
tress syndrome. 

A good knowledge i: in anatomy of the neonatal 

vascular circulation is essentia] for proper placement 
of the catheter. 

The authors reviewed 37 roentgen examinations of 
catheterization in 30 infants in the newborn special 
care unit of the Yale New Haven Hospital and it was 
noted that in only 3 of these was the tip of the venous 
catheter definitely in the desired location in the in- 
ferior vena cava. In the remainder of the examina- 
tions the catheter tip was positioned as follows: liver 
13, pulmonary artery 1, right auricle 8, left auricle 3, 
umbilical vein 3, and splenic vein 2. Introduction of 
air by the catheter was demonstrated in only 5 cases 
and all of these were in those in which the tip of the 
catheter was in the liver. Contrary to previously 
published reports this air in the portal venous svstem 
was not of ominous significance. Complications from 
these catheterizations in this group of cases were 
found to be insignificant. 

The authors feel that to ensure proper positioning 
of the umbilical venous catheters roentgenographic 
control is necessary with at least a lateral as well as 
an anteroposterior roentgenogram being obtained. 
Fluoroscopy utilizing image amplification is the ideal 
technique but may be impractical.—Donald N. 
Dysart, M.D. 


WELBOURN, Estuer. The value of radiological 
investigation of chronic stasis ulcers of the 
leg. Clin, Radiol., Oct., 1967, 13, 372-388. 
(From: The Department of Dermatology, 
Addenbrook's Hospital, Cambridge, and 
Anatomy School, Cambridge, England.) 


This paper deals with investigation of 51 patients 
with chronic leg ulcers. Excluding ulcers due to 
trauma and conditions such as syphilis, neoplasms, 
bone diseases, neuropathies and congenital abnor. 
malities, chronic stasis leg ulcers are generally classed 
as being either venous or arterial in origin. Venous 
ulcers develop either following varicosity of the 
superficial veins of the lower leg complicating throm- 
bosis of the deep veins, or because of congenital ab- 
normality in the valves. Arterial ulcers are either 
arteriosclerotic or hypertensive in origin. In both 
venous groups the normally unidirectional valves of 
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the venous system are incompetent, and there 1s 
interference with the drainage of blood from the leg, 
resulting in alteration of nutrition of the superficial 
tissues. Basically the fault lies in bad design for the 
upright posture. Varicose veins and stasis ulcers are 
unknown in animals. Phlebograms in chronic leg 
ulcers resulting from venous abnormality will reveal 
deviations from the normal, and will also demon- 
strate changes from the normal arrangement of ve- 
nous flow in the deep vein system. 

Arterial ulcers are either arteriosclerotic or hyper- 
tensive in origin. Arteriography may demonstrate 
abnormality in the caliber of arteries or show evi- 
dence of arteriovenous shunts at the ulcer site or near 
the varicosities. These shunts are either of the knot- 
like type of anastomosis (so-called glomus body), or 
the simple bridge or H-shaped junction. 

In the 51 patients in this study examination was 
made by arteriography. Of these 5! patients 46 had 
some type of abnormality of the circulation, half of 
these being in the form of arteriovenous anasto- 
moses.—Samuel G. Henderson, M. D. 


Jones, M. D., and Wise, B. L. Contribution of 
venous obstruction to experimentally induced 
Scheuermann’s disease. Radiol. clin. et biol., 
1967, 36, 91-100. (From: The Department 
of Radiology and the Division of Neuro- 
surgery, University of California School of 
Medicine, San Francisco, Calif.) 


Venographic studies, to assess the venous pattern 
in areas of Scheuermann's disease and the unbalance 
of muscle as a cause of scoliosis, were done on 2 
gibbons subjected to laminectomies with, in one, 
nerve root section. 

The results suggest increased pressure within the 
epidural plexus at the site of gibbus deformity that 
had developed secondary to the operations. 

Opacification of basivertebral veins indicates ve- 
nous congestion within the vertebral bodies, and 
helps to verify previous observations which sug- 
gested that venous stasis contributed to the develop- 
ment of Scheuermann's disease-William Merrell, 


M.D. 
GENERAL 


Dusowrrz, Vicror. A syndrome of benign 
congenital hypotonia, gross obesitv, delayed 
intellectual development, retarded bone age, 
and unusual facies. Proc. Roy. Soc. Med., 
Oct., 1967, 60, 1006-1008. (From: The De. 
partment of Child Health, University of 
Sheffield, Sheffield, England.) 


The author reports 2 cases and discusses the cover- 
age in the literature of several cases of children 
having in common the following features: gross hypo- 
tonia at birth with gradual improvement; feeding 
difficulties in the neonatal period; dolichocephalic 
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head and unusual facies with a triangular mouth; 
intellectual impairment, more apparent later; dra- 
matic development of obesity after improvement in 
motor function; relatively retarded height; and de- 
layed bone age. The author's male patient also had 
undescended testes and several grand mal convul- 
sions. The female case also had convulsions. 

The author believes that the syndrome is probably 
quite common and should be easily recognized. He 
suggests that, since hypotonia and subsequent obe- 
sity are the two most consistent features of the syn- 
drome, it be called the hypotonia-obesity syndrome. 

He briefly discusses the etiology, stating that no 
record of familial incidence has been obtained and 
the chromosome studies have been normal, with 1s0- 
lated exceptions. He also states that with the excep- 
tion of high levels of pituitary gonadotrophins, the 
studies of endocrine function have been normal. He 
suggests that retarded bone age at 3 weeks, as in 1 of 
his cases, may well be an early feature of the dis- 
ease.—Donald Hawes, M.D. 


RADIATION THERAPY 


Linciry, James F., SAGERMAN, Rospert H., 

SANTULLI, THoMas V., and Worrr, James A. 
Neuroblastoma: management and survival. 
New England J. Med., Dec. 7, 1967, 277, 
1227-1230. (Address: Robert H. Sagerman, 
M. D., 622 West 168th Street, New York, 
N.Y. 106321) 

The authors have reviewed the experience with 
neuroblastoma and ganglioneuroblastoma at the 
Babies Hospital of the Columbia-Presbyterian 
Medical Center from 1952 through 1965 when 56 
such cases were encountered. 

Treatment consisted of surgery, radiation and 
chemotherapy employed in varying combinations. 
Gross total removal was attempted when technically 
feasible and distant spread was not apparent. Other- 
wise, partial excision or biopsy followed by radiation 
therapy was employed. The usual course of irradia- 
tion consisted of 2,000 to 3,000 rads tumor dose de- 
livered in 2 to 4 weeks. Fifty patients received post- 
operative radiation. therapy. The only exceptions 
were 4 children who did not survive the immediate 
postoperative period and 2 in whom gross total re- 
moval of ganglioneuroblastoma was accomplished. 

Chemotherapy was reserved for the patients with 
demonstrable distant metastases. The authors feel 
that the presently available chemotherapeutic 
agents have not been notably successful (4 survivors 
of 31 with distant metastases) and do not employ 
them in patients with regional disease only. 

The over-all 3 year survival in this series was 37.5 
per cent.—Howard West, M.D. 








CuarrEN, Jane, and VOORHESS, Manv L. 
Familial neuroblastoma: report of a kindred 
with multiple disorders, including neuro- 
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blastomas in four siblings. New England F. 
Med., Dec. 7, 1967, 277, 1230-1236. (Address: 
Jane Chatten, M.D., Children’s Hospital of 
Philadelphia, 1740 Bainbridge Street, Phil- 
adelphia, Pa. 19146.) 


The authors report a family in whom 3 of 4 siblings 
developed neuroblastoma. When the mother became 
pregnant again she was followed closely and in the 
sixth month of her pregnancy was found to be ex- 
creting abnormal amounts of urinary catecholamines. 
The infant born of this pregnancy developed a 
mediastinal neuroblastoma at 5 months of age. 

A review of the literature revealed 4 other case re- 
ports of suspected or proven neuroblastoma in a 
second sibling but none with 3 or more siblings in- 
volved. 

A discussion of the possible genetic mechanisms in- 
volved as well as the relation to other congenital 
anomalies is included. 

The significance of neuroblastoma in situ and ab. 


normal catecholamine excretion is also discussed.— 
Howard West, M.D. 


Kuan, F. R., Guicksman, A, S., Cav, F. C. H., 
and Nickson, J. J. Treatment bv radio- 
therapy of spinal cord compression due to 
extradural metastases. Radiology, Sept., 1967, 
$0, 495-500, (Address: A. S. Glicksman, 
Michael Reese Hospital and Medical Cen ter, 
29th Street and Ellis Avenue, Chicago, Ill. 
60616.) 


Spinal cord compression is an acute emergency in 
radiotherapy and is associated, not infrequently, 
with extradural metastases. Between January, 1948, 
and December, 1964, a total of 82 patients with 
spinal cord compression and a histologic diagnosis of 
cancer were treated. An excellent response of 10 
months mean duration was obtained in 19 and a fair 
response of 5 months duration was obtained in 15, 
while 48 showed a poor or no response. Excellent 
response was complete reversal of signs and symp- 
toms for 3 months or longer and a fair response was 
partial reversal of sensory or motor deficit for 2 
months or longer. 

Treatment was with mesovoltage or megavoltage 
radiation therapy through posterior portals, using 
doses between 1,500 and 2,500 rads in a period of to 
to 20 days. Increasing the dosage above 3,000 rads 
did not improve the results of treatment. 

The extent and duration of cord involvement at 
the time of treatment were more important than the 
primary tumor. Pain was the most common symp- 
tom, although its duration did not seem to influence 
the results of treatment, but loss of spinal cord integ- 
rity with increasing duration decreased successful 
treatment results. Loss of sphincter control was the 
most ominous sign. 
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If early diagnosis and treatment can be obtained, 
pessimism which usually surrounds this syndrome 
should be unwarranted and invalidism and confine- 
ment may well be avoided.—C. T. Edmondson, M.D, 


Suir, H. D., and Sucuaro, C. Hyperbaric 
oxygen and radiotherapy of a fibrosarcoma 
and of a squamous-cell carcinoma of GH 
mice. Radiology, Oct., 1967, 89, 713-719. 
(From: M. D. Anderson Hospital and Tumor 
Institute at Houston, Houston, Texas.) 


Experimental studies on the efficacy of exposing 
mice to high pressure oxygen at the time of local 
irradiation of transplanted tumors have been ex- 
tended to include fibrosarcoma and squamous cell 
carcinoma. These tumors have been induced in C;H 
mice. Previous reports described results in 2 mouse 
mammary carcinomas which revealed only a slight 
degree of increase in the tumor-lethal response to 
single-dose irradiation in elevated OXygen pressure, 
but a high degree for the procedures which utilized 
1o equal doses separated by 24 hour intervals. 

Only young adult female mice of the C;H/He 
strain (mammary tumor agent-positive) were em- 
ployed in the carcinogenesis experiments. The recip- 
ients of the transplants of the induced tumors were 
(CsH/He XC;2)Fi, hybrid or CBF, mice of both 
sexes. The fibrosarcoma was produced by injecting 
the C;H/He mice flank subcutaneous tissue with 
methylcholantrene in peanut oil and subsequently in- 
jected the tumor cells into CBF; mice. Squamous cell 
carcinoma was produced by painting the dorsal skin 
of CsH/He mice with methylcholanthrene in benzene 
and then transplanting it into C4BF, mice that had 
received 400 rads whole-body irradiation 24 hours 
prior. Tumor tissue of both the fibrosarcoma and 
squamous cell carcinoma was stored in a liquid nitro- 
gen refrigerator and as additional dose response as- 
says were planned, transplants were prepared from 
this ample and ready supply. 

The basic plan for each tumor was to develop ra- 
diation dose-tumor control (T C D) response assays 
for a single dose and 10-dose fractionated irradiation 
for 3 conditions of treatment: (1) "hypoxia," pro- 
duced by clamping the root of the thigh for 2 minutes 
prior to and then during irradiation; (2) "air," ani- 
mal breathing air at 1 atmosphere of pressure with no 
clamping of its blood supply; and (3) “Oz 30 psi," 
the animal breathing pure oxygen at 3 atmospheres 
of pressure absolute for 15 minutes prior to and dur- 
ing irradiation and no clamping of its blood supply. 
Irradiation was begun when the transplanted tumors 
reached a minimum size (8 mm. diameter), and was 
administered by 2 parallel opposed 250 kvp. x-ray 
beams; the doses were expressed in rads. T he mice 
were anesthetized prior to each treatment. T hey were 
evaluated on a weekly basis and the results cal. 
culated for 100 day intervals following their treat- 
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ment. The calculated dose that would control 5o per 
cent of the lesions in 100 days was designated the 
TCD:o/100. 

Since methylcholanthrene sarcomas have been 
shown to carry specific antigens, an immunologic 
reaction was expected that would affect the response 
of the tumor to irradiation. This was tested for by 
injecting viable tumor cells into: (1) normal C;H 
mice; (2) mice that had received 400 rads whole body 
irradiation 24 hours prior; and (3) mice that had 
been actively "immunized" to the tumor. Ít was 
demonstrated that the immunologic reactivity of 
these recipient mice strongly affected success of the 
tumor transplantation and that whole body irradia- 
tion greatly improved the chances of a tumor-trans- 
plant-take, while "immunization" did not. 

'The results of the study are tabulated and com- 
pared. Respiration of pure oxygen at 30 psi for 15 
minutes prior to and during irradiation affected the 
tumor-lethal response only slightly when single dose 
irradiation was employed. However, when the radia- 
tion was divided into 10 equal doses (10 days) there 
was a marked increase in the lethal response by the 
oxygenated mice tumors. Furthermore, the TCDso/100 
was higher in the fractionated group for the air 
breathing mice compared to single dose irradiation, 
but the difference was less marked. The TCDs0/100 for 
the fibrosarcoma group was less than that for the 
squamous cell carcinoma group.(The latter was simi- 
lar to the mammary carcinoma). 

Finally, it was shown that the radiation dose which 
would control 10 per cent of the tumors irradiated 
during air breathing would be expected to control 43- 
95 per cent of the tumors treated while the hosts 
breathed oxygen at 30 psi. Pau! M. Kroening, M.D. 


RADIOISOTOPES 
Ruoron, Atsert L. Chlormerodrin-'”Hg 
brain scanning: selecting the optimal interval 
between isotope administration and scanning. 
N. M. J. Nuclear Med., Jan., 1968, 9, 16-18. 
(From: Mayo Clinic and Mayo Foundation, 
Rochester, Minn.) 


Twenty-five patients who had abnormal uptake of 
chlormerodrin Hg!” on brain scans were studied. 
Twenty patients had intracranial tumors and 5 had 
cerebral infarcts. The intracranial tumors consisted 
of 8 metastatic lesions, 5 meningiomas, 3 glioblasto- 
mas and 4 miscellaneous lesions. 

Each patient received goo ye of chlormerodrin 
Hg!?'. Counting rates were obtained directly over the 
lesion, from the vertex and from the cold area. The 
counting rate was recorded immediately after injec- 
tion of the isotope, and at hourly intervals for $ 
hours. Lateral photoscans were made in selected 
cases of the side of the head with the tumor at 15 
minutes and 3-4 hours after the injection. The ratio 
of the target to non-target counting rate was cal- 
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culated. The non-target counting rate was obtained 
by averaging the counting rate from the vertex and 
cold areas. The time interval with the highest ratio 
was the optimal one for showing the lesion on the 
scan. 

Eighteen of the 20 tumors had optimal tumor to 
non-tumor ratios of counting rates 3-5 hours after 
injection. The cerebral infarcts were best shown 3-5 
hours after injection. 

The overlap between tumor types of optimal 
tumor to non-tumor ratios and the time of optimal 
uptake was so great that neither of these factors 
proved helpful in predicting the histologic diagnosis. 
There was also considerable overlap among curves 
from tumors and infarcts. 

This study showed that the 3-5 hour interval was 
more discriminating than the shorter one when 


scanning for brain tumors with chlormerodrin 
Hg!?'.—Charles W. Cooley, M.D. 





Faust, D. S., Brapy, L. W., CROLL, M. N., 
OsrERHOLM, J. L., and LePar, E. Regional 
oxvgenation techniques as a means to en- 
hance localization of radioisotopes in brain 
tumors. Radiol. clin. et biol., 1967, 36, 112- 
120, (From: The Departments of Radiology 
and Surgery, Hahnemann Medical College, 
Philadelphia, Pa.) 


Based upon the previous observations that tumors, 
which are supersaturated with oxygen, localize cer- 
tain radioisotopes in a preferential manner, the 
authors report 22 patients scanned after regional 
perfusion with hydrogen peroxide. 

They report no false positive cases. 

Comparison photographs of conventional brain 
scans and perfusion brain scans with the use of 
mercury 203 are presented. 

The authors feel that the technique often gives 
more information than had been obtained by the 
routine scanning or arteriographic methods. The 
photos do show greater areas of activity using the 
perfusion technique.— James Huddlestun, M D 


" r 
n 


General Hospital, Fort Sam Houston, Texas.) 

The T-3 resin uptake test is usually performed by 
incubating serum at room temperature with I? Tes 
and a resin sponge for a fixed time. The reaction is a 
physicochemical one and 1s subject to variations, de- 
pending on the temperature and incubation time. 
Manfredi reported an improved technique using an 
ice-bath instead of room temperature for incubation, 
and claimed that the method was superior for differ- 
entiating the hypothyroid and euthyroid states. 

A controlled study of the T-3 resin uptake was 
done in which the standard method of room tempera- 
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ture incubation was compared with a modified tech- 
nique using ice-water incubation. Eighty-nine euthy- 
roid, 33 hypothyroid and 31 hyperthyroid patients 
were studied. 

The results of the study showed that the ice-bath 
method was clearly more reproducible, resulting in 
improved reliability and diagnostic accuracy. They 
failed to confirm the superiority of the ice.bath 
method in differentiating hypothyroid from euthy- 
roid states. 

The author recommends the ice-bath method of 
incubation as the procedure of choice for routine 
use.—-Charles W. Cooley, M.D. 


ATKINS, Harod L., and Ricuarps, PowELL, 
Assessment of thyroid function and anatomy 
with  technetium-ggm as  pertechnetate. 
N. M. F. Nuclear Med., Jan., 1968, 9, 7-15. 
(From: Brookhaven N | 
Upton, New York.) 





The purpose of this study was to evaluate the 
thyroid uptake of Tc?" pertechnetate in relation to 
the clinical state and to make a comparison with 
other tests of thyroid function, such as the [3 up- 
take and serum protein bound iodine. 

A series of 193 patients was studied. A dose of 2.0 
to 2.6 me of Tc". pertechnetate was injected intra- 
venously, the thyroid uptake was determined, and a 
thyroid scanning was made. The suppression of TSH 
by exogenous thyroid medication and stimulation of 
the thyroid by TSH administration were also stud- 
ied, as was PBI and the I! uptake, and at times the 
T-3 resin uptake. 

Technetium jis selectively concentrated, or 
trapped, in the thyroid and is not organically bound 
as is iodine. Tc?" pertechnetate has a short half life 
of 6 hours, a gamma emission of 140 kev., and has vir- 
tually no beta emission. The radiation dose to the 
thyroid from 2.0 to 2.6 mc of Tc?" is 0.2 to o.6 rads, 
as compared with about 10 rads from a tracer dose of 
ro uc of PP 

The study showed that the accuracy in diagnosing 
hyperthyroidism with Tc3 js comparable to that 
with the 24-hour I?! uptake. The suppression of TSH 
by exogenous thyroid medication and stimulation of 


the thyroid by TSH administration affects the Tc?" 


Abstracts of Radiological Literature 


May, 1968 


uptake in a similar way to the effect on the p3 up- 
take. The thyroidal scans using Tc?™ were superior 
to the I?! scans due to the greater amount of activity 
that could be safely given. 

Tc?".bertechnetate is recommended for physio- 
logic and anatomic studies of the thyroid. —CAarles 


W. Cooley, M.D. 





Chloramphenicol has been added to the list of 
agents, which also includes benzene, irradiation, and 
phenylbutazone, capable of producing aplastic 
anemia in man, and inducing leukemia, 

The authors report 2 cases of chloramphenicol in- 
duced aplastic anemia of long-standing that devel- 
oped into acute myeloblastic leukemia, and a third 
case in which an indolent pancytopenic m yeloblastic 
leukemia followed prolonged use of chloramphenicol 
for the treatment and prevention of head colds. 

The two forms of aplastic anemia, secondary to 
chloramphenicol, are the acute type, which is dose 
related and associated with a normocellular bone 
marrow, and the “late-onset type” which may not be 
dose related and is characterized by hypoplasia or 
aplasia of the bone marrow. 

The three possible mechanisms of production of 
the leukemia are: 1. chromosomal damage; 2. a re- 
parative response to the anemia; and 3. the fact that 
aplastic anemia and leukemia represent different ex- 
pressions. of the same fundamental disturbance 
(myeloproliferative disorders). 

In concluding, the authors emphasize that the in- 
dications for the routine or common use of chlor- 
amphenicol in the treatment of infection must be 
carefully scrutinized.— Theodore Megremis, M.D. 





Picker. 
expeadites | 
your work. 


The following pages highlight some of the ways in which new Picker 
developments are now making life simpler in radiologic examination, 

in ultrasonic diagnosis, and in Cobalt" radiation teletherapy. 

Sometimes by improving control or increasing accuracy. 

Sometimes by using a motor instead of a muscle. 

Sometimes by automating complex procedures. 

Sometimes by improving reliability. 

Sometimes by simplifying and speeding service. 

Sometimes by reducing operating time. 

Sometimes by improving the quality of images. 

And always, by expediting your work. 

Your Picker representative has all the information on these developments. 
Or: write Picker X-Ray, 1275 Mamaroneck Ave., White Plains, N.Y. 10605. 
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Serial angiography simplified: 
Picker calls ina Computer. 


Radiopaque injection. X-ray exposure. 
Patient shifting. Angiography Obviously re- 
quires that these elements and others (e.g., 
ECG. cinefluorography, etc.) constantly mesh. 
Up to now, people had to do all the required 
monitoring, coordinating, synchronizing and 
operating to make angiography work, to 
make the elements mesh. No longer. 

Picker has developed a practical punch- 
card-programmed system that automatically 
governs the procedural aspects of angio- 
graphic'examination. The System consists of 
the following four elements. 


Picker Computer Programmer 

The controlling card, prepunched to the de- 
sired specifications, actuates the Computer 
Programmer which then carries through all 
of the indicated sequential functions without 
any human intervention. This method not 
only enforces duplication of standardized 
techniques but permits easy modification by 
the preparation of a new card. The punch- 
card also serves as a permanent record. 





Picker 420 CP Cassette Changer 

This unit can rapidly expose up to 20 cas- 
settes holding any size film up to 14" x 14”. It 
can handle virtually all angiographic proce- 
dures, monoplane or biplane. A motor-driven 
stand permits a single changer to be used in 
either the horizontal or vertical position. 


Picker Amplatz Cassette 
These vacuum-sealed cassettes yield high- 
resolution radiographs crisply defined from 
edge-to-edge, and out to the very corners. 
Picker supplies the entire System for the 
preparation of these cassettes. 


Picker Galaxy Pedestal Table 

A cantilever-type table whose motor-driven 
top automatically aligns the patient with the 
X-ray beam. Motor also elevates tabletop to 
most convenient working height. 

Check your Picker representative for de- 
tails or write to Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 

Picker expedites your work. 
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The almost “invisible” 
x-ray generators: 


Pickers new Galaxy line. 


Our design goal for these new Galaxy gen- 

erators was not complicated: make them as 

invisible as possible. What's an "invisible" 

generator? A generator might be classified 

as invisible if it is unobtrusive in use because 

of three basic qualities: 

(1) Set-up time is rapid. 

(2) The need for service is minimal. 

(3) Downtime is minimal if service /s required. 
We believe that an x-ray generator should 

do as it's told — rapidly, routinely, reliably — 

as much of the time as is possible without 

calling attention to itself. 


And the new Galaxy generators do indeed 
meet these specifications. They set-up fast 
with control panel logic that speeds opera- 
tion. They're built throughout with exception- 
ally reliable computer-grade components. 
They're easy to service: front access to 
plug-in modules radically reduces downtime 
(and cost). For the details on the Galaxy 
line, ask your Picker representative about 
our almost "invisible" x-ray generators. Or 
write: Picker X-Ray, 1275 Mamaroneck Ave., 
White Plains, N.Y. 10605. 

Picker expedites your work. 
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Ultrasonic diagnosis is now 
simplified: Picker introduces 
a new display system. 


The time and annoyance of having to: photo- 
graph a series of laminographic scans is 
now eliminated with Picker's new videosonic 
display system. This system lets you disc- 
record up to 60 separate cross-sectional 
images for “instant replay" on a TV monitor. 
This simplifies diagnosis in two ways: (1) 
rapid viewing of the cross-sections in se- 











quence facilitates the "seeing" of a three- 
dimensional image, and (2) the TV monitor 
presentation closely approximates the actual 
size of the bodypart being examined. 

This then represents another fundamental 
advance in ultrasonic diagnosis, an increas- 
ingly important technique for visualization 
without radiation. And Picker now offers a 
wide choice of practical, easy-to-use ultra- 
sonic instrumentation. If you would like de- 
tailed information on this line of equipment 
—or on the use of ultrasonic diagnostic tech- 
niques—please let us know. Picker X-Ray, 
1275 Mamaroneck Ave., White Plains, N.Y. 
10605. 

Picker expedites your work. 


PICKER 


Pickers new Cobalt*? units: 
accuracy goes up, 


set-up time goes down. 


Virtually every improvement in our new 
Cobalt® equipment serves to provide im- 
proved treatment accuracy and/or re- 
duced set-up time. So review these spe- 
cific points below in terms that are most 
meaningful to you: accuracy and time. 

New precision in isocentric beam align- 
ment, accuracy being held to =2mm. 

A new articulated multivane collimator that 
delivers any field size from 3 cm x 3 cm to 
35 cm x 35 cm with minimal penumbra over 
the entire range. 

Remote control of all compound beam 










angulations by complete motorization of all 
three sourcehead motions, including biplane 
swing within the supporting yoke. 

A new field-defining projector which not 
only casts a lightpatch on the skin, but simul- 
taneously projects a scale showing source- 
skin distance at any moment. 

A new isocentric treatment stretcher, 
whose motor-driven tabletop can be raised 
or lowered by identical switches on either 
side in the table body. Retained is the unique 
separable feature that permits removal and 
substitution of a treatment chair, or instant 
withdrawal of patient from radiation beam in 
an emergency (subsequent realighment of 
table to vertical beam axis is automatic). 

For all the details, see your Picker repre- 
sentative or write Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 
Picker expedites your work. 
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 Autofluoroscope*? has been perfected. Its secret lies in the detector. Small individual crystals 
ning a rectangular 294 element matrix are positioned to collect data from that part of the patient's 
y opposite each crystal. Each crystal is tied electronically to its own magnetic core memory in 
computer console, consequently it is the only scintillation camera specifically designed for quanti- 
/e imaging where discreet picture elements are collected and stored and may be manipulated for 

both visual observation and quantitative assessment at will. Send for 
BAIRD-ATOMIC Brochure. 33 University Road, Cambridge, Massachusetts 02138, Tele- 
————————————4À phone: 617 / 864-7420. Baird-Atomic Limited, Hornchurch, England. 
'd-Atomic Europe, The Hague, The Netherlands. 


If the barium preparations you've used up 


to now have all seemed pretty much alike, 


then it’s time to compare the contrasts 
with ESOPHOTRAST® (the ready-to-use 
esophageal cream) and BAROTRAST® (a 
micronized form of barium sulfate). 

One of the prominent problems with 
most contrast media is no small matter. 
Their large particles have a tendency to 


precipitate and to flocculate out of sus- 
pension with the slightest change in pH, 


mucin concentration, or enzyme activity. 


Not so with ESOPHOTRAST and BARO- 


TRAST, both of which are formulated to 
ensure an easy suspension that remains 


in suspension even during routine storage. 


Then too, a common feature of many 
other barium sulfates suggests a sticky 
problem. The varying size of the particles 
reduces their adhesive properties since 
not enough particles come into contact 


with the esophageal and/or intestinal lin- 


ing to provide complete coverage. With 


micronized ESOPHOTRAST and BARO- 


TRAST, a maximum number of particles 


are available to produce a tenacious elastic 
coating that lasts for the time it takes to 
“get the picture.” 

ESOPHOTRAST, because of its specially 
formulated viscosity, provides a consist- 
ent, prolonged, residual coat that permits 
an excellent outline of the esophagus as 
well as an evaluation of cardiac size. Since 
it is premixed, ESOPHOTRAST is ready for 
instant use, which means longer visualiza- 
tion time and shorter preparation time. 
BAROTRAST, because of its natural vis- 
cosity, flows in a steady consistent column 
at a speed that can cut the upper G.l. se- 
ries and small bowel examination time al- 
most in half. 

Both formulations are creamy, nongritty 
and pleasantly flavored to help your pa- 
tient help you make the examination that 
much easier. 

Considering the barium sulfates in the 
light of this inside information, it would 
seem that there is a marked contrast. And 
all it takes is a little understanding to get 
the clear picture. 


Esophotrast - Barotrast 


< BARNES-HIND BARIUM PRODUCTS 


Subsidiary of Barnes-Hind Pharmaceuticals, Inc. 
Sunnyvale, Calif. 94086 





Bright View 
Light Effort 


Film viewing . . . stacking, handling and re- 
handling. More patients daily, faster film 
availability. 





When film viewing becomes a heavy prob- 
lem, there's a great way to solve it—a 
General Electric Fluoroline Multiple Film 
Viewer System. Any one of the many 
Fluoroline viewers will brighten and lighten 
your interpretation time conserving your valu- 
able hours. Andyou have the choice of mobile 
Magazine units that are loaded in the pro- 
cessing area, then delivered to you ready for 
rapid and random viewing. Each removable 
Magazine holds up to 80 (14” x 17”), 280 
(8" x 10") or 440 (5" x 7") radiographs. 
You can select from vertical, horizontal, free- 
standing or in the wall models. Whatever 
your choice, you are assured of functional, 
efficient operation and bright, uniform illu- 
mination. Ask your General Electric repre- 
sentative to show you what we mean Dy 
film viewers for radiologists who would 
rather diagnose films than handle them. The 
Fluoroline story is a real eye opener. 


Progress is our most important product 


GENERAL C ELECTRIC 


X-RAY DEPARTMENT. MILWAUKEE, WIS. 53201 





MULTIPLE FILM VIEWERS 


46) FLUOROLINE’ 











Du Pont focuses its science and energy 
on Diagnostic Clarity even at high KvP 


Diagnostic Clarity need not suffer when you 
use high KvP technics. Not when you 

are using CRONEX* 4 x-ray film. CRONEX 4 
has high contrast characteristics and an 
optically clear CRONAR® polyester base 
that give you radiographs with exceptional 
Diagnostic Clarity even at high KvP. 


The advantages of high KvP radiography 

are many: reduced patient exposure, less chance 
of motion unsharpness, increased radiographic 
latitude, improved control of contrast, less heat 
in the x-ray tube. Now you can get them 

and Diagnostic Clarity, too... with CRONEX 4. 


Your Du Pont Technical Representative can help 
you evaluate these advantages and is equipped 
with suggested high KvP technics for most 
anatomical views. Why not talk to him about it? 


CRONEX X-ray Products 
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th pleasant-tastine 


PREP Liquid 


lardized extract of senna fruit) 
























ically designed for preradiographic bowel evacua- 
CPREP Liquid permits excellent visualization in 
id urologic roentgenography. 


nificant gas shadows. No residual oil droplets. 


“P Liquid reduces or eliminates the need for enemas 
o radiography. 

elicious X-PREP Liquid gives a welcome reprieve 
ir patients from the obnoxious taste of castor oil. 


-take, X-PREP Liquid is also easy to administer. 
ced and premeasured. this effective bowel evacuant 
in small, single-dose bottles—to be taken between 
: p.m. on the day prior to radiography. Patients 

be advised to expect strong purgative action. 


indication: Acute surgical abdomen. 

'd: Ready-to-drink in 2% oz, bottles (complete 
ailable: X-PREP Powder (standardized senna concentrate). d DÉC e 
rith water, % oz. canister provides complete adult dose. 
PHARMACEUTICAL CO., AFFILIATE, 
PURDUE FREDERICK COM PANY, 

re, New York 


T 1968, GRAY PHARMACEUTICAL co. 





E-23168R 
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X-ray visualization following barium enema. 
Patient prepared with single dose of X-PREP 
Liquid —24 oz. Note absence of fecal retention. 
Courtesy of Statman, A. J.: An Effective Single-Dose 
Evacuant, J. M. Soc. New Jersey 63:95 (March) 1966. 
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We don't know. That's why our prices 
are competitive . . . even though we 
Invest more in research and innovation 
than most of our competitors put 
together. But we don't ask you to pay 
premium prices because we 
constantly update, improve and 
customize our service in the light of 
every new scientific achievement. 
We're specialists in the field of 
radiation safety . . . and excellence is 
what it's all about. There are no degrees 
of quality where so much is at stake. 
Want to talk it over? 


X R.S. | | 
\ JR. & CO. 


World's largest professional service for radiation dosimetry 


REGIONAL OFFICES 








Eastern Midwestern Western 
103 Bayard Street 3920—216th Street 10125 W. Washington Blvd. 
New Brunswick, N. J. 08901 Matteson, Ill. 60443 Culver City, Calif. 90230 
Phone: 201— 246-1900 Phone: 312—748-7900 Phone: 213—839-3432 


The V ri n Clin <4.. 





...the proven operating 
advantages of linear 
accelerator radiotherapy 
for the same investment 
you'd make in Co60. 








yriiigas you these 
features: 


High constant output: 350 rads/minute; 





Adaptable to programmed treatment 
more treatments per day and recording 


4 MeV X-rays 


Optional fully-motorized treatment 


« 3mm focal spot, negligible penumbra couch 


Large fields to 32 x 32 cm at 80cm TSD  * Optional arc or rotational therapy 


« 360? rotation, isocentric e Choice of lease or purchase 


Rotating clinical X-ray head e Worldwide installation and 


Compact, occupies only 50 square feet field engineering service 


PLUS, a new solid state control console: 
requires little more space than an office 
typewriter 





Send today for complete specifications and delivery information 


varian 


radiation division 





Main Office: Eastern Office: European Office: 

611 Hansen Way 290 S. Livingston Avenue Varian AG, Baarerstrasse 77 
Palo Alto, California 94303 U.S.A. Livingston, New Jersey 07039 6300 Zug, Switzerland 

(415) 326-4000 (201) 994-0066 Tel. 42-44555 


Telex: 845-78841 or 845-78842 
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CONCLUSION? 
IMAGE QUALITY IN KODAK 


RPX-OMATSYSTEM RR 
IS A MATTER OF COMPATIBILIT 


Millions of radiographs have been 
processed in thousands of Kodak 
RP X-Omat System installations. 
Careful studies and comparisons 
have been made. Conclusions have 
been reached. Radiologists from 
coast to coast have been heard 
from. 

And the word is that the Kodak 
70-second processing system — fully 
integrated in every sense of the 
word—has been delivering uniform 
radiographs of the highest diag- 
nostic reliability. It's more than a 
new processor. It's more than three 
new films. It's more than all new 
chemicals. It's a combination of all 
of these: compatible processor, 
films, and chemicals designed and 
engineered to make a fully inte- 
grated 90-second processing sys- 
tem. 

By working with the Kodak 90. 
second system, radiologist and 
technologist have an exact knowl- 
edge of what they are working 
with. And how they can expect it to 
perform. A technic is developed 
once and for all. Instead of vari- 
ance, there's uniformity. It all adds 
up to dependable, predictable 
service day in, day out. 


Quality is the name of 
the game 


Just the speed and efficiency of 90- 
second processing produce obvi- 





ous benefits. Speed and efficiency 
weren't enough for Kodak, how- 
ever. They waited until they could 
offer undiminished quality and uni- 
formity. How well they succeeded 
Is borne out by the rapid accept- 
ance of the system. By the reports 
of radiologists, and by studies and 
statistics like one recently made 
and published by a group of radi- 
ologists. 

In this study 444 films were given 
to radiologists for comparison— 
222 studies on Kodak RP X-Omat 
Film, and a total of 222 studies on 
two other films, each of a type re- 
quiring longer processing times. All 
film identification markings were 
obscured with black masking tape. 
This is the conclusion reached by 
the radiologist-authors: “Gross vis- 
ual characteristics of the RP and 
standard film are equal: RP Film 
detected anatomic detail, both nor- 
mal and abnormal, as well as the 
standard film and made possible 
the same radiologic diagnosis." ! 





1. As published in the September, 1967, 
JOURNAL OF THE CANADIAN AS- 
SOCIATION OF RADIOLOGISTS, Vol. 
XVIII, pages 389-392. For your copy of 
the full report, write: Eastman Kodak 
Company, Radiography Markets Di- 
vision, Rochester, N. Y. 14650, or con- 
tact your Kodak Technical Sales Rep- 
resentative. 


Three Kodak 90-second 


films 
Further, Kodak offers radiologists 
a choice of three Kodak RP X-Omat 
Medical X-ray Films, each with dif- 





ferent characteristics. Any or 

might suit a particular radiologist 

practice, or a combination of tw 

or even three might give desire 

results. All three—Kodak RP fc 

most situations, Kodak RP/S wher 
shorter exposures are desired, an 

Kodak RP/L for maximum diagno; 
tic range — produce radiographs c 
the Kodak quality and uniformit 
you've come to expect. To selec 
the one film or combination of film 
best suited for your practice, jus 
ask your Kodak Technical Sale 
Representative to demonstrat. 
each film. By seeing the distinc 
characteristics of each, you will be 
able to choose which film or com 
bination of films is best for you. 


The system is efficient. 


Count on it. 
"The Kodak 90-second processing 
system is nearly five times faster, 
but do | need it?" you might ask, 
That's a matter for individual con- 
sideration. Yet early studies and 
reports from those now using the 
system show what it can do. Kodak 
90-second processing, according to 
one such study, means the capabil- 
ity to handle a work-load increase 
of 18 percent. By utilizing 90-second 
dispersed processing (an RP X-Omat 
Processor for each two examina- 
tion rooms), even greater benefits 
can be attained. Dispersed proc- 
essing can reduce examination- 





room occupancy, on the average, 
by up to 25 percent. That means 
case load may be increased by 31 
percent over that possible with 7- 
minute central processing. 
What does it mean in 
practice? 

Reports from radiologists now using 
the Kodak 90-second processing 
system translate these figures into 
very real benefits. To the radiolo- 
gist, it means increased utilization 
of examination room and equip- 
ment, handling more patients with 
no expansion of facilities or staff. 
It means a significant speeding up 
of serial examinations that require 
processed films during the course 
of the examination. It means im- 
proved flow of "doctor-ready" pa- 
tients. 


Increased patient comfort 


The patient benefits by the greater 
efficiency of the radiological team 
in terms of better care— particu- 





larly in hard-pressed facilities. 
Nearly immediate delivery of proc- 
essed films means greater patient 
comfort through shortened serial 
examinations, elimination of pa- 
tient call-backs. Radiologists also 
report that treatment can often be 
started sooner. Further, many radi- 
ologists report that anesthesia time 
during special procedures can be 
materially reduced. 

Hospitals, technologists 

gain, too 

Kodak 90-second processing means 
greater economy through greater 
efficiency for both hospital and 
private-office practices. Examina- 
tion facilities that seem to shrink 
day by day under increasing case 
loads can do the job without fur- 
ther expansion. 

The technologist becomes more 
efficient working with the Kodak 
90-second processing system. Im- 
mediate film access reduces film loss 
or misplacement. Quality improves 
because technic can be checked 
before the patient leaves the room; 
finished radiographs can be corre- 
lated with the technic used. And 
there's no time loss and confusion 
from a processing backlog. Only 
6/2 minutes are required to process 
a 20-film series of 14 x 14-inch ra- 
diographs in a Kodak RP X-Omat 
Processor, Model Mé. 


EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, N.Y. 14650 


Updating is easy 
For new installations, the Kodak RP 
X-Omat Processor, Model M6, is 
compact, durable, trouble-free. It 
takes less than 5 square feet of 
floor space and is ideally suited to 
dispersed processing — in many 
cases without structural changes. 
Your Kodak Technical Sales Rep- 
resentative will be happy to give 
you full details as to how the Kodak 
90-second processing system works, 
why its components were specially 
designed to work together, and 
how you might best take advan- 
tage of this revolutionary, 
new system. Get in touch 
with him or your 
Kodak X-Omat 
Dealer for 
full details. eff 












Choosing a source is simple... 


once you check price, selection, delivery 


U.S. Nuclear, "The Source With 
Integrity” prides itself on these 
three points above all. Price... 
most competitive in the industry. 
Selection...a truly unusual 
variety of in-stock sealed 
sources, plus quick reaction to 
customers' specific needs. 
Delivery...same-day shipment 
in most cases. 


International Chemical & Nuclear Corp., 


[xxiv 


U.S. Nuclear Division 


Compare these typical 
radioactive source prices. 

Now write today (or call collect) 
for our new source brochure 
and price list. It will help make 
your choice in radioactive 
sources easy... U.S. Nuclear. 
Beginning its second decade of 
service to the scientific 
community. 


Cobalt 60 
1 millicurie 
1 curie 

50 curies 


Cesium 137 
1 millicurie 
] curie 

150 curies 


Strontium 90 
1 microcurie 
1 millicurie 

50 millicuries 


IONE U. S. Nuclear 


803 N. Lake St., Burbank, Calif. 91502 


$60 
150 
460 


$75 
7195 
1145 


$25 
45 
185 





(213) 849-6176 


CLEAR CHOICE IN 
HYSTEROSALPINGOGRAPHY 


WATER-SOLUBLE CONTRAST MEDIUM 


SALPIX 


0.53 Gm Sodium Acetrizoate and 0.23 Gm Polyvinylpyrrolidone per cc 


Fast, safe, accurate radiopaque visualization 
without irritation, residue, or pain 





ORTHO PHARM ACPUTICAL CORPO RATION * RARITAN, NEW JERSEY 


-OO a aaao 


CONTRAINDICATIONS Contraindications to hysterosalpingography include the presence ot severe 
vaginal or cervical infections, existing or recent pelvic infection, mar ked cervical erosion or endocerv iCitis, 
and pregnancy. The procedure is contraindicated during the immediate pre- or post-menstrual phase. 
SENSITIVITY—If indicated in the patient's history, an intracutaneous skin test or sublingual absorption 


observation may be done with 0.1 cc SALPIX. WARNING — Not for intravenous use. 








The real Story is on the inside of the Ultima X-Ray Control Unit 


The story is modular unit construction. That's what 
makes the Ultima X-Ray Control Unit unique. It means 
we can build it to your exact requirements without the 
cost or waiting normally associated with Custom con- 
Struction. You can actually choose from 1056 different 
Possible combinations of controls, timer modes, and 
special features. You can also choose from either 400 
or 600 MA models with solid State or thermionic valve 
high-voltage rectified transformers. 


After you make your selection, Standard will quickly 
assemble an Ultima from pre-fabricated, pre-tested 
modular component units ready in Stock. Result? The 


control unit to fit your exact requirements in the fastest 
possible time. 


You get more than just choice with the Ultima X-Ray 
Control Unit. You get flexibility too. At any time, simply 
by changing modules, you can modify or up-grade the 
Uitima to meet new requirements. For example, if you 
wish to convert from the control of conventional 60- 
Cycle x-ray tubes to control of high-speed 180-cycle 


X-ray tubes, the Ultima can be modified quickly, on 
the-spot, and with minimum cost. 


Servicing is simplified too. Modules and components 
can be serviced or replaced individually as requirec 
without dismantling the entire unit. Careful design has 
kept all parts readily accessible and easy to reach. 


Most important, you benefit from Standard’s 53 years 
of experience in Producing durable, dependable, and 
quality x-ray equipment. Every bit of this experience 
has gone into the design and production of the Ultima 
X-Ray Control Unit. 


Your Standard X-Ray dealer will be happy to explain 
the wide choice of options and other features available 
to you. He can also tell you about Standard’s other 
Superior quality x-ray 
equipment. For the 
name of your local 
dealer and a copy of 
our new catalog, just 
contact us. 


STANDARD 





STANDARD X-RAY COM PANY 


a subsidiary of Cenco Instruments Corp. 
1932 N. Burling St., Chicago, III. 60614 


SQUIBB 

a research concept in contrast visualization 
for better definition 
of disease: 
documenting 
differences 

between 

oral contrast agents 





no. 2 in series: 


Oragrafin 
Squibb Ilpodate 


maximum 
concentration 

with better patient 
toleration in oral 
cholangiography and 
cholecystography 


For rapid or routine studies of the gallblad- 
der and biliary ducts, Oragrafin provides 
rapid, more complete absorption, for maxi- 
mum concentration and excellent contrast. 


definition of maximum concentration 

high absorption index— No one will dispute 
the statement that the diagnostic reliability 
of oral cholecystography depends upon the 
degree of absorption of the contrast me- 
dium employed.”' Radioisotope studies with 
ipodate sodium show a markedly improved 


7 72 
I P 
M, Fi € 
. V Af du, 


absorption index (approximately 70 per 
cent) with no increase in the toxic proper- 
ties.! 


less bowel residue — "Incomplete and varia- 
ble absorption of a cholecystographic agent 
is not desirable, for the opacification of the 
gallbladder is then less dependent on the 
status of the gallbladder and more a re- 
flection of the percentage absorption." '? 
“Opaque material in the bowel was found 
in 46 per cent of [105 patients in] the... 
[iopanoic acid] group as compared with 9 
per cent of those [99] of the [Oragrafin So- 
dium Capsules]...group."? In another study, 
49 of 100 patients receiving iopanoic acid 
had residue in the gastrointestinal tract, 
while only 15 of 100 patients receiving 
Oragrafin had such residue.’ 


excellent opacification—“In addition to its 
ease of administration and safety, its prin- 
cipal advantages are a high yield of diag- 
nostic films...."^ 


definition of better toleration 

low incidence of untoward reactions — In 
contrast to findings with other cholecysto- 
graphic agents, Lewitan and Garcia? re- 
ported in their 246 patient study: "With 


ipodate calcium...there was no clinical evi- 
dence of immediate or delayed nephrotox- 
icity in any of the patients given it...."5 To 
study possible renal toxicity, "Creatinine 
clearance tests were also done before and 
after administration of multiple doses in ex- 
cess of 6 gm. in 8 cases, and showed no 
significant alterations. "5 However, "Multiple 
doses beyond 6 gm. are not recom- 
mended."? In their study of 120 patients, 
Glenn and O'Brien reported "...no reac- 
tions in this series of patients attributable 
to the administration of [Oragrafin]...."4 
And, McCrory reported that Oragrafin was 
“...used routinely in cholecystographic 
studies in approximately 2000 patients with 
excellent diagnostic films and only rare and 
mild reactions. "6 


side effects compared to iopanoic acid 


Side effects encountered in administration 
of 3 Gm. of Oragrafin Sodium Capsules and 
3 Gm. iopanoic acid * 


Oragrafin Sodium Capsules 


(Squibb Sodium lopanoic 
Ipodate) acid 
no. of cases 99 105 


no. of side effects 


a 


nausea 

slight 10 14 

severe 2 6 
eee 
vomiting 0 1 
———— À 8$ 
diarrhea 

mild 7 22 

Severe 3 16 
eee 
cramps 5 15 
—————— 
dysuria 9 13 
total/per cent 36 (36.3%) 87 (82.9%) 


* Adapted from White, W. W., and Fischer, H. W.2 


Juhl,3 in his study of 200 patients (100 on each agent), 
found no significant difference between iopanoic acid 
and sodium ipodate in the incidence of nausea; vomiting 
occurred in an equal number of cases. 





definition of convenience: 
Oragrafin 
Calcium 


Granules 
Squibb Calcium Ipodate 


visualization of poorly functioning gallblad- 
der reduces the need for I.V. studies — In a 
concentrating gallbladder, Oragrafin Cal- 
cium Granules (Squibb Calcium Ipodate) 
will show storage, concentration, delivery 
or stones. A patent bilidry duct can gener- 
ally be expected to visualize. Provided the 
cystic duct is patent, Oragrafin will visualize 
the normal gallbladder, the abnormal gall- 
bladder containing papillomata, nonopaque 
stones or radiodense calculi, and gallblad- 
ders where concentrating power is dimin- 
ished. 


patient convenience — Routine cholecystog- 
raphy night-before procedure is easy for 
patients to follow; palatable granules fur- 
ther enhance patient acceptability. Rapid 
clearance of medium permits same-day ad- 
ministration and gallbladder and ductal 
films, and, if necessary, same-day re-exam- 
ination; reduces need for I.V. studies. 


Optimal concentration in the hepatic and 
biliary ducts usually occurs within 1 to 3 
hours. Although the gallbladder is optimally 
opacified 10 hours after ingestion of the 
agent, diagnostically valuable information 
can often be obtained within 5 hours or less. 


rapid absorption permits 

same-day re-examination—To determine the 
cause of nonopacification after routine cho- 
lecystoaraphy, most physicians require re- 
examination by repeating the procedure at 
a later date (sometimes doubling dose), or 


by administering more agent the evening of 
the first unsuccessful examination (again 
sometimes doubling dose), and repeating 
the study the next day. “The advantage of 
the calcium ipodate method is that the ex- 
amination can be completed in five addi- 
tional hours with a limited dose of contrast 
agent."7 


a valuable medium for 

peroral cholegraphy? — Rapidly absorbed 
from the gastrointestinal tract, calcium ipo- 
date has been reported by some investiga- 
tors to be diagnostically superior to other 
oral cholangiographic contrast agents. With 
careful timing of the examination and the 
use of tomograms or laminograms, the fre- 
quency of good results can approximate 
that obtained with intravenously adminis- 
tered agents. According to Lewitan and 
Garcia, the medium's relative safety 
makes it a valuable medium for peroral 
cholegraphy. Timesaving and economical 
Oragrafin Calcium Granules may be partic- 
ularly useful in certain patients for whom 
|.V. radiography presents potential hazards, 
such as elderly patients, those with cardio- 
vascular disease, or patients who may 
exhibit sensitivity to the test dose of an in- 
travenous agent. 


Unique among oral media, Oragrafin Cal- 
cium Granules permits same-day films of 
the gallbladder and ductal system. 


dosage schedule for films of gallbladder 
and ductal system 


8 A.M. 2 packets of granules 


9 A.M. visualization of ducts 
10 A.M optimal visualization of ducts 
1 P.M. visualization of gallbladder 


References: 1. Sanen, F. J.: Amer. J. Roent- 
gen. 88:797 (Oct.) 1962. 2. White, W. W., and 
Fischer, H. W.: Amer. J. Roentgen. 87:745 
(April) 1962. 3. Juhl, J. H., et al.: Radiology 
80:87 (Jan.) 1963. 4. Glenn, J. C., Jr., and 
O'Brien, P. S.: Southern Med. J. 56:107 


in oral cholangiography 
and cholecystography 


Oragrafin 
Squibb Ipodate 


for maximum 
concentration with 
better patient toleration 


(Feb.) 1963. 5. Lewitan, A., and Garcia, J. F.: 
Amer. J. Dig. Dis. 10:219 (March) 1965. 
6. McCrory, E.: J. Tenn. Med. Ass. 58:258 
(Aug.) 1965. 7. Crummy, A. B.: Wisconsin 
Med. J. 65:84 (Feb.) 1966. 


Contraindications: Contraindicated for per- 
sons sensitive to oral iodine compounds or 
for patients with combined renal and he- 
patic disease or severe kidney impairment. 
Gastrointestinal disorders, which may inter- 
fere with absorption, or liver dysfunction, 
which may result in inadequate biliary se- 
cretion of medium, are likely to result in 
unsatisfactory visualization. 


Precautions and Side Effects: Mild and tran- 
sient nausea, vomiting, or diarrhea some- 
times occur; but the incidence can be 
reduced by using the calcium granules and 
restricting the dosage to 3 Gm. Transient 
headache, dysuria, or abdominal pains may 
occur. 


Hypersensitivity reactions may include urti- 
caria, serum sickness-like reactions (fever, 
rash, arthralgia), other skin reactions, and 
rarely anaphylactoid shock. They are more 
likely to occur in the individual with a his- 
tory of allergy, asthma, hay fever, or urti- 
caria and in the individual who is known to 
be hypersensitive to iodine compounds. An- 
tihistamines and corticosteroids are used 
to control hypersensitivity reactions, but 
the occasional serious anaphylactoid reac- 
tions require the immediate use of epineph- 
rine or phenylephrine, oxygen, and intra- 
venous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Cal- 
cium Granules) is available in single-dose 
foil packets providing 3 Gm. of calcium 
ipodate as Granules dispersed in flavored 
sucrose. The sodium salt is available in 
capsule form (Oragrafin Sodium Capsules) 
providing 0.5 Gm. sodium ipodate per cap- 
sule. 


SQUIBB 


The Priceless Ingredient' in every product IS 
the honor and integrity of its maker. 





ROLLOSKOP = 
HIGH-CAPACITY MQ——— 


HLM VIEWING 
DEVICE 





The Rolloskop introduces a 
time and work saving meth- 
od for the display of the 
X-ray films. It is based on 
a stationary illuminator 
unit and a mobile carriage 
for storage and transport 
of previously hung films. 
Identical units should be 
installed in pre-reading and 
demonstration rooms. 


Immediately after processing, the radiographs for reading 
are hung on a transparent plastic band provided with clips. 
This band runs vertically over the illuminated area (57° se 
40^) on to spools in the top of the illuminator unit and in 
the carriage. The carriage with the films can be disengaged 
from the illuminator and transported to the viewing room 
where it is engaged to a second illuminator. Thus the films 
can be demonstrated in different places without being 
hung more than once. Radiographs can also be kept in 
Spare carriages, e.g. for teaching purpose. Each spool 
takes up to 160 14" x 17" films. 





ELEMA-SCHONANDER, INC. 


Post Office Box 130 Mount Prospect, Illinois 60056 
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after work, 
maybe he'd 
ike to spend 
rome time 
with the boys. 


























The Air Force Reserve needs 
' you. Badly. 
Especially if you're super- 


Sure he would. : 

lab technicians are human, - 
too, you know. 

If you're a medical or dental 
lab technician you probably 
know that. Sure lab technicians 
are human and the really good 
ones are superhuman. They have 
to be to keep up with their spe- 
cialty, to keep up with research. 

Well, anyway, maybe you'd 
like to spend some time with the E 
boys. Get away for a change. 

You'll get paid for it. And 
you'll be helping your country. 
One weekend a month and 15 


-— mb AM re Aave ' Vener 





$ 


| AIR FORCE RESERVE 
| HQ CACIPRP-C) 
M | Robins AFB, Ga. 31093 





Please send me information about 


joining the Air Force Reserve. 


[] | have had prior military service. 


C ! have not had prior military service. 


My specialty is: ———————————— 


NAME 
PLEASE PRINT 


ADDRESS - —: 






In assessing the applicational merits of a Cobalt 60 unit, economic 
considerations rank alongside those of purely therapeutic nature. 
The pressures bearing on a modern therapy department demand 
maximum utilization of all available time. 

It is therefore economically desirable that the time Spent on setting 
up should be the minimum compatible with efficiency and accuracy. 
Check these outstanding features built into our units to promote 
rapidity in setting up: 


€ Direct and easy reading of source-skin distance on patient's 
skin, brilliantly projected by an optical distance meter 

€ Minimum time necessary for correct positioning of patient by wide 
range, freely floating tabletop and motorized height adjustment 

€ Quick setting, of head angulation as result of extra high rotation 
speed up to 720°/min for setting-up; continuously adjustable 
with rotary handswitch 

€ Time saving by possibility of using two tables alternately for 
treatment and setting up, due to extremely simple coupling and 
decoupling of table from isocentre 


€ Operational efficiency and safety enhanced by logically simple 
lay-out of control desk. 


Feier ile iE eei 


Philips X-ray & Medical Equipment Division 
Eindhoven - the Netherlands 
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EFFICIENCY 
AND 
SIMPLE 
SETTING UP.... 

















BUILT 
INTO EACH PHILIPS 
COBALT 60 UNIT 






PHILIPS 
PROGRAMME IN COBALT-THERAPY 


a choice of sixteen | 
your individual wishes is fully described in 


versions to match 
a special brochure, obtainable from your 
local Philips organization or agent, as well 
as from: 





| PHILIPS 





PHILIPS 





Even Radelin screens 
should be cleaned sometimes. 


Clean screens maintain maximum performance longer. If you're using the best screens, why not the best 

And a periodic inspection and cleaning program will screen cleaner? Order some today. 

assure continuing freedom from misleading artefacts. á —. — -. Radelin now has available a “Cassette 
But it’s important too, that the proper cleaning agent ay and Screen Record Book." Space is 

be used. Radelin Screen Cleaner has been formulated = provided for listing of cassettes and 


specifically for Radelin screens. It's easy to use (in its umm" . Screens in use, cleaning dates and condi- 
handy 14 oz. aerosol container) and economically rc EE tions noted. For your copy, contact your 
at $1.95. Radelin representative. 





<= >) UNITED STATES RADIUM CORPORATION 


E 2-2. as aab mack dH o Marth Hallvwaad. Calit.. Bloomsburg, Penna., Whippany, N.J. Subsid- 
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No two ways 
about redi-FLOW 


(Gastric Suspension Barium Sulfate 30% w/w) 






It’s the pre-mixed, 





stable suspension, GASTRIC SUSPENSION ~ 
barium-in-a-can 


that’s always the same. 


No two ways about redi-FLOW™ (gastric suspension barium sulfate). 
It’s always the same. Get the picture you want with the same patient at 
later dates because there is no variable factor in the mixing. redi-FLOW™ 
(gastric suspension barium sulfate) is always ready-made to the same 
specifications of barium content, of specific gravity, of Suspension, and 
of flow properties—day after day, month after month. It flows evenly 
as a consistent, uniform column of barium—doesn't precipitate in gastric 
fluid or small bowel. Your patients will love it. But don't let them have 
all the pleasure . . . try some yourself . . . it tastes like a good milkshake. 
NO two ways about It—you'll like redi-FLOW™ (barium sulfate sus- 
pension). Test it by using the coupon. 


FLOW PHARMACEU TICALS Inc. 


Subsidiary of Flow Laboratories, Incorporated 
1070 Linda Vista Avenue, Mountain View, California 94040 


T Hm. UM ee E. SUN. SS SONUS Amin MN AS EM die Vus xum wr dee das um 


Send redi-FLOW™ (gastric suspension barium sulfate , 30% w/w) samples to: 


Name 
Address 
City State Zip 


T ue ee ee ies ies es oe 


Buck EPOXY BONDED Tanks 
For General X-Ray Use 


Tested and approved by those who demand 
Reliability, simplicity and economy 


Buck E-P Tanks are available in various sizes 
and models to meet your requirements...... with or 
without Stainless-Steel Rear Panels...... and in price 
ranges beginning with the economical 3 and 5-gallon 
3-Compartment Units up to and including Model 
AA Master Tanks, as single units or as combinations 
of 2 or more listed sizes, built into a single unit 


with equipped Stainless Steel Rear Panel. 


DEVELOPING TIME 





Model BP-3: Catalog No. 4103 


AT VARIOUS 

TEMPERATURES: 
80°F. develop 45 Seconds 
78°F. develop 1 Minute 
76 F. develop 114 Minutes 
74°F. develop 114 Minutes 
72°F. develop 134 Minutes 
70°F. develop 2 Minutes 
68°F develop 214% Minutes 


When temperature of cold tap 
water does not exceed 80° F. re- 
frigeration is not necessary. This 
is a worthwhile economy. 


E-P Tanks are trouble-free and economi- 


cal, either when used as a stand-by auxi- 


liary tank, or for regular day-to-day use. 





Model AP-5: 


Catalog No 4105 


Ask for quotation on the E-P Tank of your choice, if it is 


not listed in our 1968 Price List — available on request. 


BUCK X-OGRAPH COMPANY 


St. Louis, Mo. 63136 





X-Ray accessories for those who demand quality 


Fits any 2” X 2" 
Viewer or Projector 


NEW RELEASES 






6-7A INFECTIONS OF BONE ... 36 slides ............... $16.50 
by Howard L. Steinbach, M.D., Prof. & Vice Chrmn., 
Chief Diag. Sec. & Richard H. Gold, M.D., Clinical 
Instructor Diag. Sect., Dept. Radio., Univ. of Calif., 
San Francisco Medical Center. 

10-4A UPPER AND LOWER LIMB DEFICIENCIES CON- 
GENITAL AMPUTEES ... 66 slides ........ccccece. $22.00 

10-4B UPPER AND LOWER LIMB DEFICIENCIES CON- 
GENITAL AMPUTEES ... 57 slides ............s $22.00 
by Henry K. Taylor, M.D., Roentgenologist, N.Y. Univ. 
Med. Ctr., Inst. of Rehabilitation Med., N.Y., N.Y. 

10-5 ROENTGEN AND HEMATOLOGICAL MANIFESTA- 
TIONS OF THE CONGENITAL HEMOLYTIC ANE- 
MIAS ..., 4D -BHGES, sites Sites wiradeaaaiera dad ao am ade $17.50 


by Joseph J. Litsehgi, M.D., Assoc. Prof. of Radio. 
Stritch Schl. of Med. & Attdg. Radio. Northwest Hosp. 
of Chicago, 


ORDER DIRECT—Postpaid U.S.A. Many other series now available, ask 


for € 


atalog B. 


MEDICAL FILM SLIDE DIVISION 


MICRO X-RAY RECORDER, INC. 
3755 W. Lawrence . Chicago, Ill. 60625 





RADIOLOGIST, Board certified or eligi- 
ble, for position in active medical and 


Surgical hospital affiliated with Medical 
College of Georgia. Possibilities for 
teaching and research. Special salary 
arrangements possible, plus many fringe 
benefits. An equal opportunity employer. 
Apply to Chief of Staff, Forest Hills Divi- 
sion, Veterans Administration Hospital, 
Augusta, Georgia 30904. 





RADIOLOGIST: Outpatient Clinic, Win- 
ston-Salem, N.C. Desirable location, no 
travel. Salary up to $21,469, depending 
on qualifications. Licensure required, 
annual leave 30 days, other fringe bene- 
fits excellent. Paid moving expenses. 
Equal opportunity employer. Write Per- 
sonnel Officer, VA Hospital, Salisbury, 
N.C. 28144 
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5 NEW BOOKS IN 
ROENTGENOLOGY 














AN ATLAS OF PATHOLOGIC 
PNEUMOENCEPHALOGRAPHIC ANATOMY 
By Giovanni Di Chiro, National Institute of 
Neurological Diseases and Blindness, Bethesda; 
Mannie M. Schechter, Albert Einstein College of 
Medicine, New York; and Ingmar Wickbom, 
Univ. of Gothenburg Medical School, Sweden. 
Over 300 cases are presented in reproductions 
the same size as the original roentgenograms. 
"67, 594 pp. (11 x 8%), 926 il. (5 in color), 

$49.50 


FUNDAMENTAL PROBLEMS IN SCANNING 
Compiled and edited by Alexander Gottschalk 
and. Robert N. Beck, both of Univ. of Chicago. 
(39 Contributors). New concepts involving ana- 
log and digital computer techniques, tomo- 
graphic scanning, information theory, and visual 
perception are employed in discussing different 
points of view and approach to these questions. 
June '68, about 464 pp. (7 X 10), 299 il., 12 
tables. 


CANCER THERAPY BY INTEGRATED RADIATION 

AND OPERATION 
Compiled and edited by Benjamin F. Rush, Jr., 
and Robert H. Greenlaw. Both of Univ. of Ken- 
tucky College of Medicine, Lexington. Fore- 
word by Charles Tucker. (40 Contributors). 
Covers the basic experimental data concerning 
combined therapy, dosage, time of treatment, 
types of treatment, and inter-relation of treat- 
ment. Feb. '68, 176 pp. (7 X 10), 58 il, 82 
tables, $12.75 


LUNG CALCIFICATIONS in X-ray Diagnosis 
By Emanuel Salzman, Univ. of Colorado School 
of Medicine, Denver. Reviews the existing clin- 
ical knowledge of diseases causing calcific de- 
posits in the lungs. A section on differential 
diagnosis classifies patterns of calcifications en- 
countered in these diseases, emphasizing their 
distinctive features. Jan. '68, 132 pp. (6% X 9%), 
74 il., $7.50 


NORMAL RADIOLOGICAL ANATOMY 
Radiological Optics and Film Interpretation 
By Henry Tillier, Late Professor of Radiology, 
Algiers. Translated and edited by Ronan 
O’Rahilly, St. Louis Univ. School of Medicine. 
Various regions of the body are discussed sys- 
tematically, elucidating the chief anatomical 
markings seen in radiological investigations. 
Commonly used projections are illustrated. 


March '68, 400 pp., 375 figs., 3 tables, $12.50 


CHARLES C. THOMAS * PUBLISHER 
301-327 East Lawrence Avenue 
Springfield * Illinois * U.S.A. 
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The 
most important 
announcement from 
Abbott Radio-Pharmaceuticals 
since Abbott's entry 
into the nuclear field. 


c) 
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GAIN THRESHOLD WINDOW 
POWER 








This is the 
LOGIC™ Well Counter- 


only inches larger than this page 
1274 x 4e x 13’ to be exact 


TM—TRADEMARK 








Ed 


PRESLEY 
TARE 


THRESHOLD 





The LOGIC Series—the most compact counting systems ever designed- 
is available now in 3 models. 


The LOGIC Counting Systems offer: 8054 


e Compactness (micrologic integrated circuitry 


e Dependability (pre-tested for 40 hours — — 

ji Portability 29-39 Ibs. contact your Abbott man 

& Versatility choice of 3 models who knows both instrument: 
e Quality (backed by Abbott and radio-pharmaceuticals 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 
Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 





INDEX TO ADVERTISERS 





Abbott Laboratories .....0.0. 0. DL TOP vi, vit, vill, Ixxxvii, Ixxxviii, xxxix 
NAA E race ec CM ME EE ped 
Automatic Seriog graph Corporation, The (Div. of Litton Industries) X1 
Daird-Atomic, Inc. l... o PITT PERI I cr IDE lvi 
Barnes-Hind Barium Produs esamine eantata areca da 4: eet eer eee ee a PRA Ix, ixi 
Becton-Dickinson ( Div. of Becton, Dic kinson and C ompany | 2T XXXIV, XXXV 
Buck X-Ograph Con uc Mu 1 MD MNA EAA aae n xxxv 
du Pont, E. L, de Nemours lE Ixiv, Ixv 
Eastman Kodak Company ..,....... ALL CREE Ixxii, Ixxiii 
klema- Schonander, Inc. MMC OMNE o 
Flow Phar: maceuticals, [ne o... EAN G LISS PE a E E E E T 
General Aniline & Film C onc E Panda re i ui xlvi, xlvii 
iw Nd rad MAMAS E oer pps ee Ixil, Ini 
Halsey X-Ray Products Company KM d: rr XXXVII 
High Voltage Engmeering .....0000 0. du 1 PRSE i 
Hunt, Philip A., Chemical Corporation ,..... a vr IPFC XXXV, XXXVH 


ICN.-U.S. Nuclear S of International Chemical & Nuclear COLI DORStO) oit ce rcr NY 
WT PM HENCE MON DIM MNA KA iU 


Te CX EON v 

Keleket X-Ray Coal ae te — UP HUDSON arid ct eee ee ee eae PUES 
Lafayette Pharmacal, Inc. ............... ee ee a ee Pi bee DED Ma Ghd m denn ne oe Ix 
Landauer, R. S. Jd .& Company jM E DPI MM LU Ixix 
Low X- Ray Corpor Wa ite E Meche NODUM a lix 
vum cq NNNM Ixvii, IExviii 
Mallinckrodt/Nuclear Radiopharmae: unico e M ne ea A eee esoXliv, xlv 
MeNeil Laboratories, Inc. p Re eee ens ML pe E 
Micro X-Ray Recorder, MM UTCUNQUE NE Ixxxvi 
Neisler Laboratories |... ANIM M TP UE 
North American Philips Company —— MEER XXXIXXL xh. xlii 
N. V. Philips Duph "uA NR RN ADR MR OLD Vo 
N. V, Philips Gloei dampenfabrieken XR ETERNA Ixxxii 
Ortho Pharmaceutical Corporation orenat ee ee a PUE EC Li i, cium PRIN 
Pu CMM Secon Cover 
Pi CE Ra COFDOISHON co ce c ee e oe S TM I, lit, fiii, liv, lv, Fourth Cover 
'rofexray, Inc. Do A M MM I MN [vii 
Pore Frederic] dedu d d MM ME TECUM MET Ixvi 
Schick X-Ray S MEM Ma PEE 
Siemens Medical of America, Inc. MM (ON uM iui LM A 
Squibb, E. R. & Sons. Ine. twv uw NNN NN, Seele xlviii, xlix, xxvii, ixxviit, Ix xix 
Standard X- Ray Company MR LEA E en's de agg inde Ixxvi 
Thomas, Charles C, Publisher cL EE xxxvi 
United States Air Force oe ented EE E Ix xxi 
United States Radium C pus cii NNNM Nie weakest nena’ Ixxxiii 
yarian Radiation Division l... a T PETER RE lxx, Ixxi 
Veterans . Administration Hospital ( peiship NC uu e eae p hace 4. TERT Ixxxvi 
Veterans Administration Hospital (. Augusta, Ga.) She nN mE ax IE VO CREME: [xxxvi 


W quc Laboratories ..,..,... -XXi XXil, Xxlii, XXIV, XXV, XXvi, Xxvii, NXVL XXIX, XXX, xliii 
Wolf X-Ray C orporation ....,...... luis er ace Ty e Mu E ue Rer ... Third Cover 


We try to present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 





ew and improved products... 


expanded technical support 


FUTURAMA 


the most versatile system 

© for complete fluoroscopic, 
! radiographic, spot film, anc 
| | tomographic examinations 
\ ~~ remotely. 














HARLECH 


the high powered 
x-ray generators with 
solid state and 
integrated circuitry 









HI INTENSITY 


ILLUMINATOR 
the patented 
viewer, 
with variable 
intensity, CONCORD 
that makes the rigid 
all available and sturdy tube 
radiographic holder for floor to 
information ceiling applications. 
discernible. 








A newly methodized X-ray table 
production line to provide you with a 
high quality reliable product. 


TM m 


SCAT V 

new optical 
design for image 
enhancement. 





A Division of Laboratory For Electronics, Inc. 


WALTHAM, MASSACHUSETTS 02154 
Medical X-ray Equipment « Accessories and Supplies 


gel KELEKET 





i 
THORACOMAT 


Exposures Down 
to 5 Milliseconds — 
Automatically Timed! 





GIGANT( 


THORACOMAT 

A new device to position the small patient 
comfortably and accurately. The arm holes i 
the rear screen permit holding the unhappy 
child for those necessary few seconds. 

The Siemens IONTOMAT measures actual 
radiation coming to the cassette and with th 
GIGANTOS generator exposures may be 
automatically concluded in a time increment 
as short as 3 milliseconds. 


GIGANTOS 

The fine 12-pulse solid state rectifier. 

1000 mA, 3-phase generator by Siemens. 
With its optional "falling load" it guarantees 
the fastest exposure possible with only kV to si 


Switch out the "falling load" and use it as yot 
would any conventional generator. 
Mechanical "no fail" X-ray tube overload 
system and other exclusive features put 
GIGANTOS in a special class. 


Exclusive developments by Siemens. 


We have prepared special descriptive 
material on this system. Please ask a Siemens 
representative or write us for your Copy. 





Siemens Medical of America Inc., 685 Liberty Ave., Union, N. J. 0708 
In Canada: Siemens Medical of Canada, Ltd., 4943 Sherbrooke St. West, Montreal 6, Queb 
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RE YOU 
STILL USING 


FAT 





LIGHT? 


If you are, its probably because you haven't 
heard about Wolf X- -Ray' s new 'Slim-Lite' 
illuminator. Slim-Lite is different...differ- 
ent and better than old-fashioned ‘fat’ illu- 
minators in two solidly practical ways. 
First, Slim-Lite is up to 50% SLIMMER 
THAN CONVENTIONAL ILLUMINATORS... 
it looks better, it eliminates bulky ‘fat light’ 
projections and it saves you valuable desk 
and/or floor space. Secondly, Slim-Lite 
provides you with 50% MORE LIGHT 
(uses 3 fluorescents in- 
stead of the standard 2) 
..which means you 
work with a sharper, 
clearer picture without 
risking eyestrain. 








) WOLF X-RAY 


NEW YORK * CHICAGO * LOS ANGELES *« TORONTO 


To round out a complete picture of prac- 
ticality and value, Slim-Lite also offers 
you INSTANT START, Aluminum Parallel 
Reflectors for UNIFORM DIFFUSION OF 
LIGHT, the ‘Magic-Grip’ film retainer that 
eliminates the damage of springs and 
clips, a Stainless Steel Front and a Mod- 
ern Rocker Switch. Furthermore, for the 
most convenient, most practical mul- 
tiple viewing, Slim-Lites can be locked 
together in series in any combination 
from two to eight (or 
more, if you wish). Now, 
ask yourself ...to shed 
the right light on any 
subject, shouldn't you be 
using a ‘Slim-Lite’? 





CORPORATION 





EXECUTIVE OFFICES: 182-20 LIBERTY AVENUE, JAMAICA, NEW YORK 11412 
AFFILIATES: WOLF DENTAL FILM MOUNT CORP. « WOLF RADIATION PROTECTION CORP. 


Remarkably sharp spotfilms 
and Bucky films all because of 
a new table: Picker’s Galaxy. 


So say the radiologists now working with 
them. Actually, users of these new Galaxy 
tables tell us they are seeing the sharpest 
spotfilms and Bucky films they've seen to 
date. Anywhere. 

The improvement in sharpness is a func- 
tion of two separate Picker developments: 
a hard-to-believe rigidity coupled with an 
optimized geometry. The vibration-damping 
has been so successful as to eliminate virtu- 
ally all of the usual fuzziness originating from 
unwanted mechanical movements. Actual 
demonstrations of this mechanical rigidity 
are impressive, but the sharpness of the 
spotfilms and Bucky films are more telling 
and we urge critical review of this evidence. 





About the optimized geometry. The colli- 
mating system in the Galaxy table refines 
the relationships of focal spot, shutter-plane 
and film-plane. One example: geometric un- 
sharpness and penumbra are significantly 
lessened by locating the fluoroscopic shut- 
ters 30% farther from the focal spot than is 
customary. 

And finally: because an automatic coning 
system in the Galaxy table checks the "fog" 
of scattered radiation, there is less radiation 
dosage to both patient and radiologist. 

For details, check your Picker representa- 
tive or write Picker X-Ray, 1275 Mamaroneck 
Avenue, White Plains, N.Y. 10605. 

Picker expedites your work. 


PICKER 


y 
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4 of every 5 new Departments 





of Nuclear Medicine get 





started with a Magnascanner - 


(What does this suggest to you?) 


This fact hopefully suggests — to those contemplating the 
start (or expansion) of such a service — something about 
this instrument and the organization behind it. Other com- 
pelling points: the Magnascanner is far and away the 
instrument most widely used for diagnostic purposes by 
new or established Nuclear Medicine Departments; nearly 
2000 hospitals are now serviced by Picker Nuclear. (Most 
Radioisotope Departments start with us and seem to 
stay with us.) 

More. In less than 10 years the Magnascanner has become 
the keystone instrument in most Departments of Nuclear 
Medicine. This was the instrument that helped Nuclear 
Medicine specialists develop radioisotope diagnosis from 
a limited research technique to a practical, valuable, every- 
day, reliable, routine methodology. And in this rapidly- 
changing decade, the instrument changed too: multiple 
improvements and options were (and are always being) 
incorporated, making this the most up-to-date scanner 
available. Simultaneously, our line of other instruments for 
Nuclear Medicine expanded to the point of being the 
widest around. Nevertheless, nothing anyone has been 
able to do in this area (ourselves or others) has served 
to dislodge the Magnascanner from its keystone position 
in most Radioisotope Departments. 


PC67-130 


Picker Nuclear, 1275 Mamaroneck Avenue, White Plains, N. Y. 10605 PICKER UOLEM 


Now more about the new Magnascanner's versatility. Every 
new Magnascanner has both automatic and manual modes 
of operation—the new automatic mode speeds and simpli- 
fies set-up and self-checks the entire photo-recording sys- 
tem prior to the scan. And this is the only scanner that 
supplements the usual black and white data presentation 
with ‘‘colorscanning” (both photo and dot) which provides 
semi-quantitative radioisotope distribution pictures. The 
Magnascanner also offers: the widest choice of collimators, 
an ability to upgrade (easily) from a 3” detector system 
well suited to the needs of the beginning program to a 
faster 5” system, exclusive subtraction and two-color 
scanning, and dual-detector scanning. 

A few final words about our obligations to you. We accept 
the premise that our obligations don't end at time of de- 
livery. We not only install the instrument and show you how 
to use it, but we feel it our obligation to help train per- 
sonnel when an institution new to this field doesn't have 
experienced personnel on staff. We have other obligations 
to you which our people are happy to detail. But mean- 
while, consider further the choice of the Magnascanner 
(and the Picker commitment to you) as the keystone of your 


. Service too by requesting our new brochure number 130X. 








E METROPOLITAN MUSEUM OF ART, ROGERS FUND, 1965 





*This famous study in brush and light wash over chalk was done by arenowned Flemish painter. 
Do you know who it was? 


Heir to a proud legacy... Agfa-Gevaert fol- 
lows a brilliant heritage of craftsmanship 
with the production of medical X-Ray film 
known for its superb quality the world over. 


*Study of a female saint on light grey paper 
Peter Paul Rubens 





X-RAY FILM 


LOW X-RAY CORPORATION 
401 Qivth Avenue New York. N.Y. 10013 





GENERAL INFORMATION 


Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
articles are published with the understanding that they are contributed exclusively to THE AMERICAN Joun- 
NAL OF RoENTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE, 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty reprints are furnished without charge to authors. Additional reprints may be purchased according to 
a scale of prices that accompanies galley proofs. As soon as each issue is printed, the type is destroyed except 
for reprint orders in hand. Reprint orders must be returned with corrected galley proof to the Editorial Office 
if additional reprints are desired. 

Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
Journat or RoENTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE should be addressed to Charles C 
Thomas, Publisher 301-327 East Lawrence Avenue, Springfield, Illinois 62703. (All requests to be submitted 
in writing.) 

Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original should be sent to the Editor. The author should keep a carbon copy, as the original is not returned. 
The name of the author should appear on each sheet of manuscript. Tabular materials should be typed on 
separate sheets; likewise bibliographical lists, footnotes, etc. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic prints of plates 
or slides on glossy paper produce the best half-tones. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the author with initials; title 
of the article; name of the periodical; year, volume and pages. It is requested that the authors use the follow. 
ing as model: 

I. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. 7. Dis. Child., 1943, 65, 766—780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted. 





For information regarding membership in the American Roentgen Ray Society, address the Chairman ot 
the Executive Council, Dr. Seymour Fiske Ochsner, Ochsner Clinic, 1514 Jefferson Hwy., New Orleans, 
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a simple unit 
permits exposures 


14° by 56. 


Same table can also be used 
for routine radiography with 
or without bucky. 





For complete information contact 
your dealer or write to: 


SCHICK 
X-RAY 


SCHICK X-RAY CO., INC. 
415 Green Bay Road « Wilmette, Illinois 60091 
Phone (312) 256-4700 
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a research concept in radiopharmaceuticals 





Anew Squibb 
radiopharmaceutical 
offering important 


advantages in liver 
scanning 


anterior posterior 








Normal liver scans. Both anterior and posterior scans obtained approximately 15 
minutes after injection of 300 uCi of Squibb Aggregated Radio-lodinated (1731) 


Albumin. Courtesy of John G. McAfee, M.D. 


A new Squibb radiopharmaceutical specif- 
ically for liver scanning offers important advan- 
tages over radiogold and iodinated rose bengal. 
New ALBUMOTOPE-H [Squibb Aggregated 
Radio-lodinated (I'3') Albumin (Human) for Liver 
Scanning] is a Squibb "first" and the latest ad- 
dition to the broad line of radiopharmaceuticals 
available under the Medotopes* label. 


excellent liver scans 

Albumotope-H appears to be free of a major dis- 
advantage of I'?' rose bengal. As rose bengal is 
rapidly excreted in the bile, à constantly varying 
amount is present in the liver during the 40 to 60 
minutes of the scanning procedure.' This can 
produce a wide range of densities.? 


less radiation exposure to patients 

Radiation exposure with Albumotope-H is low 
because of rapid metabolic degradation in the 
liver and elimination of the I'3'! label from the 
body within 72 hours, if thyroid uptake is blocked 
by prior oral administration of nonradioactive 
iodine. The calculated radiation dose to the liver 
has been estimated to be at least 100 times less 
than that of an equivalent dose of colloidal radio- 
gold-198 and about 3 times less than I'?! rose 
bengal.? And the half-life is almost three times 
that of radiogold-198,* simplifying inventory 
maintenance and handling. 


less chance of toxicity 

Unlike inorganic colloid radiopharmaceuticals, 
Albumotope-H is metabolized by the body. In 
contrast to radiogold, there is no accumulation 
in the reticuloendothelial cells and no alteration 
in their function or future capacity. This not only 
means reduced potential for toxicity but also that 
serial liver scans can be done with the same test 
agent. Finally, anaphylactoid reactions have not 
been reported in studies of colloidal Albumin 
|'3'. And only a few isolated instances of skin 
reactions have been reported. 


contraindications 

Radiopharmaceuticals should not be adminis- 
tered to pregnant women or to persons under 
the age of 18 years unless indications are very 
exceptional. Colloidal radioalbumin should not 
be administered to nursing mothers because 
iodide is excreted in human milk. 


precautions 

In women of childbearing age, radiopharmaceu- 
ticals may be administered during or immediate- 
ly following a menstrual period to minimize the 
possibility of administration during pregnancy. 


adverse reactions 

A few isolated instances of generalized urticaria 
or dermatitis have been reported in patients re- 
ceiving an aggregated albumin preparation. 


supply 

Albumotope-H is a sterile, aqueous, nonpyro- 
genic preparation available in vials containing 1 
to 10 mg. of heat-aggregated (colloidal) human 
serum albumin per cc. The preparation also con- 
tains 0.996 benzyl alcohol as a preservative. 


references 

(1) Charkes, N. D., and Shlansky, E.: J. Albert Einstein 
Med. Center 12:126 (April) 1964. (2) Schwabe, A. D., 
and Bender, M. A., in Blahd, W. H.: Nuclear Medicine, 
New York, McGraw-Hill, 1965, p. 297. (3) Taplin, G. V., 
et al.: J. Nucl. Med. 5:259 (April) 1964. (4) McAfee, J. G.; 
Ause, R. G., and Wagner, H. N., Jr.: Arch. Intern. Med. 
116:95 (July) 1965. 
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Division of Nuclear Medicine 
East Brunswick, N. J. 08816 
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X-Ray - e f 
to the 
Patient 


Increase the efficiency of your radiology department with these 
three GE mobile x-ray units: The 100-15, rated at 100 kVp at 10 or 
15 mA; the 225, rated at 200 mA at 125 kVp; and the EP 325, rated 
at 200 mA at 125 kVp or 300 mA at 98 kVp — allow for diagnostic 
X-ray in emergency rooms, orthopedic, pediatric and geriatric 
wards. The explosion-proof EP 325 is designed for use in Surgical 
Suites. All three units provide effortless handling with consistently 
accurate results. Ask your local GE X-Ray representative about 
these auxiliary helpers. 





Progress is our most important product 


GENERAL C ELECTRIC 


X-RAY DEPARTMENT * MILWAUKEE, WIS. 53201 
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THE NEW IMPROVED 


STANFORD 
X-RAY STEREOSCOPE 
— CONSULTATION IN 3-D— 





International usage for 
over 30 years—be up to date 


See Your X-Ray Dealer 
—MADE IN USA— 


SCHNEEMAN ELECTRONICS, INC. 
r GRANT'S PASS, OREGON 



















Introducing the remarkable . . . 


“ROTATABLE”’ Illuminator 


|] High Performance Film Viewing Device 

| | Continued Un-Interrupted Film Inspection 

| | Practically Unlimited Capacity 

|| Simultaneous Loading, Viewing and 
Unloading 


UN-INTERRUPTED 
ROUND-THE-CLOCK 
| VIEWING 


MANUALLY 
OPERATED OR 
MOTOR DRIVEN 


Pat. Pend. 





PHAROS — 
— — VIEWING 
EQUIPMENT — 
132 MYRTLE AVE. 






e FORT LEE, N.J. 07024 





Easiest way 
to record elapsed time, 
and exposure intervals: 


KNIGHT X-RAY MARKERS 


embedded in plastic. Will not 
burn out in normal use. 
Arrows may be turned a full 
360^. Very useful in timing 
progress of barium or other 
dyes through a subject organ. 
$5.30 per marker. 


Write for new illustrated 
"X-ray Marker” folders. 





The Elapsed Time Marker can 
be set for minute or hour; the 
L. O. Minute Marker keeps 
record of exposures at 
]-minute intervals to 10 
minutes, then 15 and 30 
minutes — hours, too. 

Theseare lightweight, opaque 
lead letters and figures, 








H.W.& Y knight & son inc. 


METAL LETTERS & FIGURES 
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PORTABLE X:RAY 
YAMATO MODEL VII 


65 k.V.p. 20mA 5sec. 
55 k.V.p. 3mA 2min. 








HIDA ELECTRIC APPARATUS INDUSTRIAL CO.,LTD. 


14-8, 2-chome, Yushima, Bunkyo-ku, Tokyo, Japan 
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Irilinear Chart of the Nuclides 


by Marshall Brucer, M. D. 
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Characteristics of all the presently known 
nuclides (January 1968) are presented for the first 
time in easy-to-use trilinear chart form. 

Eight colors are used to simplify interpretation. 


The chart shows: 

e approximately 1800 nuclides 

e half-life ranges by color code 

e stable nuclides 

e special charting of uranium, thorium, 
neptunium, and actinium series 

e a. B, c, and major y emissions, with energy and 
percent abundance 


— ———R This new chart is 
AUTH sie aos displayed at the 15th 

uM 
ife: NRI 


Annual Meeting of 
the Society of Nuclear 
Medicine. It is avail- Mallinckrodt 
able in two forms: = 
as a 48-page booklet 
- with the “Vignettes 
in Nuclear Medicine," 





, RADIOPHARMACEUTICALS 
available separately 
: A Box 10172, Lambert Field 
" m without charge; and St. Louis, Missouri 63145 
as a 54" x 38" wall chart ready for mounting. 
Th iy hart i Table f handli Á Atlanta * Chicago * Cleveland 
e wall chart is available for a handling charge Los Angeles * New York « Montreal 


of $2.00. Check or money order must be sent 
with your request. 








Chart section shown is 
2x size used in booklet. 
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AUTHORITATIVE TEXTS FOR 
YOUR PROFESSIONAL LIBRARY 


SELECTIVE RENAL ARTERIOGRAPHY: Its Application to the 
Diagnosis of Renal Vascular and Parenchymal Lesions by Ivan L. 
Bunnell, State University of New York at Buffalo. Documents the con- 
tributions of the selective technique to the study of the renal vascular 
tree . . . demonstrates its clearcut superiority over that of the more 
usual study by aortography. Emphasis is on the safety of this prac- 
tice. March '6S, 248 pp. (65 x93), 183 il., $18.75 


X-RAY DIAGNOSIS OF CONGENITAL CARDIAC DISEASE by 
Larry P. Elliott and Gerold L. Schiebler, both of Univ. of Florida Col- 
lege of Medicine, Gainesville. Written specifically for the beginner— 
to chart a course for him through the vast array of congenital cardiac 
malformations. Eleven congenital cardiac malformations and mal- 
positions are discussed in a logical fashion. June '68, about 208 pp., 
about 221 il., 3 tables. 


HODGKIN'S DISEASE compiled and edited by David W. Molander, 
Cornell Univ. Medical College, and George T. Pack, New York Medi- 
cal College. Both of New York City. (7 Contributors). Outlines the 
etiological, pathological, immunological, and radiological factors of 
Hodgkin's disease, and discusses the areas where isotopes have proven 
to be useful. April '68, 228 pp. (7 x 10), 121 il., 39 tables, $15.00. 


THE FUNDAMENTALS OF X-RAY AND RADIUM PHYSICS (4th 
Ed., 4th Ptg.) by Joseph Selman, Univ. of Texas, Tyler. Expanded to 
provide more advanced material for the graduate technologist, for the 
instructor in radiologic physics in schools of x-ray technology, and 
for beginning residents in radiology. ". . . one of the most compre- 
hensive works designed specifically for the x-ray technician. —Radio- 


logic Technology. May '68, 498 pp., 306 il., 16 tables, $10.50 


INTRAVASCULAR CATHETERIZATION (2nd Ed., 2nd Ptg.) by 
Henry A. Zimmerman, St. Vincent Charity Hosp., Cleveland. (26 
Contributors). “The techniques, the dangers, the finer modifications, 
such as dye curves, selective angiocardiography, the unanswered 
questions, ‘all the tricks of the trade’ are included . . ."—American 
Heart Journal. April '68, 1,304 pp., 1,051 il., $39.50 
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Springfield * Illinois * U.S.A. 
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You'll also be interested in 


these new books... 


|] CASE OF THE DAY by Benja- 


min Felson and Jerome F. Wiot. 
both of Univ. of Cincinnati, 
Ohio. '67, 96 pp. (6% x; 9%), 91 
il. (Amer. Lec. Roentgen Diag- 
nosis edited by Lewis E. Etter), 


$8.50 


PRINCIPLES OF RADIO- 
GRAPHIC EXPOSURE AND 
PROCESSING (2nd Ed. 4th 
Ptg.) by Arthur Fuchs, Roch- 
ester, N.Y. 67, 300 pp. (7 X 
10), 600 il, $10.50 


ROENTGENOGRAPHIC DI- 
AGNOSIS OF BLADDER 
TUMORS by Erich K. Lang, 
Methodist Hosp., Indianapolis. 
Jan. 68, 132 pp. (7 x 10), 94 
il., 11 tables, $9.75 


ROENTGENOLOGY OF THE 
SPLEEN AND PANCREAS by 
Josef Rosch, Charles Univ., 
Prague, Czechoslovakia. '67, 376 
pp. (6% x 9%), 434 il., $29.75 


ILLUSTRATIVE CRANIAL 
NEURORADIOLOGY by AI. 
fred L. Schmitz, Univ. of Cali- 
fornia, Los Angeles; Samuel B. 
Maveson, Univ. of Southern 
California, Los Angeles; and 
Duke Hanna, Freeman Me- 
mortal Hosp., Inglewood, Cali- 
fornia. ‘67, 404 pp. (8% x 11), 
532 il. (1 in full color), (Amer. 
Lec. Roentgen Diagnosis), 


$31.50 


[] ERROR AND VARIATION IN 


DIAGNOSTIC RADIOLOGY 
by Marcus J. Smith, St. Vincent 
Hosp., Santa Fe. '67, 208 pp., 
68 il., 18 tables, $8.75 
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The 
most important 
announcement from 
Abbott Radio-Pharmaceuticals 
since Abbott's entry 
into the nuclear field. 
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his is the 
LOGIC™ Well Counter- 


only inches larger than this page 
1274 x 4e x 13’ to be exact 


TM—TRADEMARK 


tor RESET 





The LOGIC Series—the most compact counting systems ever designed- 
is available now in 3 models. 


The LOGIC Counting Systems offer: 


e Compactness (micrologic integrated circuitry) 


e Dependability (pre-tested for 40 hours) —— € 
e Portability (25-35 Ibs.) ; 


a i contact your Abbott man 
e Versatility (choice of 3 models) 


who knows both instruments 
ə Quality (backed by Abbott) and radio-pharmaceuticals 


80546! 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 
Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 
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BAROTRAST™ 





|f the barium preparations you've used up 
to now have all seemed pretty much alike, 
then it's time to compare the contrasts 
with ESOPHOTRAST® (the ready-to-use 
esophageal cream) and BAROTRAST® (a 
micronized form of barium sulfate). 

One of the prominent problems with 
most contrast media is no small matter. 
Their large particles have a tendency to 
precipitate and to flocculate out of sus- 
pension with the slightest change in pH, 
mucin concentration, or enzyme activity. 
Not so with ESOPHOTRAST and BARO- 
TRAST, both of which are formulated to 
ensure an easy suspension that remains 
in suspension even during routine storage. 

Then too, a common feature of many 
other barium sulfates suggests a sticky 
problem. The varying size of the particles 
reduces their adhesive properties since 
not enough particles come into contact 
with the esophageal and/or intestinal lin- 
ing to provide complete coverage. With 
micronized ESOPHOTRAST and BARO- 
TRAST, a maximum number of particles 


are available to produce a tenacious elastic 
coating that lasts for the time it takes to 
"get the picture." 

ESOPHOTRAST, because of its specially 
formulated viscosity, provides a consist- 
ent, prolonged, residual coat that permits 
an excellent outline of the esophagus as 
well as an evaluation of cardiac size. Since 
it is premixed, ESOPHOTRAST is ready for 
instant use, which means longer visualiza- 
tion time and shorter preparation time. 
BAROTRAST, because of its natural vis- 
cosity, flows in a steady consistent column 
at a speed that can cut the upper G.I. se 
ries and small bowel examination time al- 
most in half. 

Both formulations are creamy, nongritty 
and pleasantly flavored to help your pa- 
tient help you make the examination that 
much easier. 

Considering the barium sulfates in the 
light of this inside information, it would 
seem that there is a marked contrast. And 
all it takes is a little understanding to get 
the clear picture. 


Esophotrast - Barotrast 


F4 BARNES-HIND BARIUM PRODUCTS 


Subsidiary of Barnes-Hind Pharmaceuticals, Inc. 
Sunnyvale, Calf. 930986 


When not seeing 
is believing 





The full, precise visualization 
of the gallbladder obtained 
with TELEPAQUE Is diag- 
nostically important because 
it assures you that there is 

no cholecystic pathology. The 
fact that TELEPAQUE pro- 
duces a complete picture 
proves the gallbladder is func- 
tioning normally. 

But more important is the fact 
that TELEPAQUE, unlike 
other contrast agents, does 
not passively fill a diseased 
gallbladder. Thusthe absence 
of visualization can be of 
great significance suggesting 
disease. With TELEPAQUE it 
is possible to detect those 
patients with cholecystitis 
who do not have stones. This 
indication of pathology, that 
TELEPAQUE provides adds to 
its reliability for diagnosis. 


Useof TELEPAQUE ina series 
of 1,207 cholecystographic 
examinations resulted in 
98.3% diagnostic accuracy.* 
TELEPAQUE has been used in 
more than 33,000,000 
patients...an unparalleled 
record of tolerance. 


Contraindications: Contraindicated in ad- 
vanced hepatorenal disease or severe impair- 
ment of renal function, severe gastrointestinal 
disorders that prevent absorption, and in pa- 
tients sensitive to iodine compounds. 


Precautions: Severe, advanced liver disease 
may interfere with metabolism of Telepaque, 
thus increasing the excretory load on the kid- 
neys. Although renal difficulty has rarely been 
attributed to Telepaque, renal function should 
be assessed before cholecystography in 
severe, advanced liver disease, and renal out- 
put and hepatic function should be observed 
for a few days after the procedure. Patients 
with preexisting renal disease should not re- 
ceive high doses of cholecystographic media. 
Possible renal irritation in susceptible indi- 
viduals could result in reflex vascular spasm 
with partial or complete renal shutdown. Cau- 
tion is advised in patients with coronary dis- 
orders, especially those with recent symptoms 
of coronary artery disease. Blood pressure 
should be observed after administration of 
cholecystographic media to these patients. 
Elevation of protein-bound iodine for several 
months and false positive urine albumin tests 
(for three days) may occur after ingestion of 
iodine-containing cholecystographic media. 
Adverse Reactions: Most reactions are mild 
and transitory; serious side effects are very 
rare. Gastrointestinal effects (diarrhea, 
cramps, nausea, vomiting) are the most com- 
mon. Usually the diarrhea consists merely of 
a few loose stools, although in isolated cases 
it may be severe. A mild stinging sensation 
during urination may occur, and rarely, skin 
rash, urticaria, pruritus, and flushing. One 
case of thrombocytopenia has been reported 
in a patient with a history of conjunctival 
hemorrhages. Subjective complaints have 
been: dryness of throat, burning on swallow- 
ing, heartburn, sore throat, dizziness, and 
headache. 

Usual Dosage: 3 Gm. (6 tablets) at night after 
a light supper. 

Supplied: Tablets of 500 mg., envelopes of 
6 tablets, boxes of 5 and 25 envelopes; also 
bottles of 500. 


*Baker, H. L., Jr., and Hodgson, J. R. (Mayo Clinic and Mayo Foundation): Further studies on the 


accuracy of oral cholecystography, Radiology 74:239, Feb., 1960. 


T le A in oral cholecystography and cholangiography 
e paq ue provides the accurate picture with excellent tolerance 


brand of lopanoic acid 


(Winthrop) PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


WINTHROP LABORATORIES 
NEW YORK, N.Y. 10016 





Even Radelin screens 
should be cleaned sometimes. 


Clean screens maintain maximum performance longer. If you're using the best screens, why not the best 
And a periodic inspection and cleaning program will screen cleaner? Order some today. 
assure continuing freedom from misleading artefacts. 

But it's important too, that the proper cleaning agent 
be used. Radelin Screen Cleaner has been formulated 
specifically for Radelin screens. It’s easy to use (in its — | ===" screens in use, cleaning dates and condi- 
handy 14 oz. aerosol container) and economically priced 9 === — tions noted. For your copy, contact your 
at $1.95. Radelin representative. 


and Screen Record Book." Space is 
ss  . provided for listing of cassettes and 





RADELIN 


€ 7» UNITED STATES RADIUM CORPORATION 


MORRISTOWN. N.J. 


MICROPAQUE now comes 


BARIUM SULFATE U.S.P. FORMULATION premeasured 
prepackaged 
for single-use 
by either route 


MICROPAQUETTES are now available with 
2 oz. or 4 oz. MICROPAQUE content. Simply empty 
a packet into your mixer, add indicated water, 
mix, and there's your correct dose. Content is 
premeasured by weight, not volume, So it's easy 
to whip up the exact quantity you need, with ac- 
curate control of density, making it as thick or 
thin as you want. Convenient, time-saving. 
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MICROPAQUE DISPOSABLE ENEMA 
KITS contain everything you need for a single 
enema: a plastic enema bag, six feet of tubing 
with a faucet connector on one end, a rectal 
acorn on the other, and 10 oz. of MICROPAQUE. 
To use, simply fill the bag with water, knead the 
bag to mix the charge, and promptly administer. 
Discard after the examination . . . nO measuring, 
no pouring, no clean-up, no cross-infection hazard. 





single-use economy 


MICROPAQUE either way, theres no waste: you mix only as 
much as you need, one packet or bagful per patient. 


No unused surplus to squander down the drain. No pos- 
! J sibility of contamination with dust or dirt. 
Ask your local Picker representative 
about our special introductory offer on either way, you combine the proven virtues of 


Micropaquettes and Enema Kits. ; ; 
Call any local Picker office, or write MICROPAQUE with new ease and accuracy in dis- 
Picker X-Ray Corporation, White Plains, New York. pensing. 















Here’s one 


Profexray accessory 


you just can’t get 
anywhere else. 


Our serviceman. The guy who comes 
along with Profexray equipment. And 
from then on is never very far away 
from it. 

He’s the most important accessory 
you can get with any new x-ray ap- 
paratus. And when he comes from the 
Profexray Division of Litton Indus- 
tries, you can be sure he’s better than 
‘just average." 

As far as we know, our company 
is the only one in this business that 
trains service technicians from scratch. 
Profexray factory-schools teach equip- 
ment design, not just the service man- 
ual. So our serviceman knows more 
than “wire A is supposed to go to 
point B." Much more. And we con- 


tinue to feed him advanced courses and 
tests to make sure he always knows 
the “why”, as well as the “how”. 

The result? He does a better job for 
us. And for you. 

That’s important. Because our re- 
sponsibility doesn’t stop when we de- 
liver top-quality radiological equip- 
ment to you. We make sure it works, 
too. And works, and works, and works. 

We must be doing a pretty good 
job, because our business is growing 
by leaps and bounds. Maybe you'll 
be our next customer. If you are, we 
promise our accessories will be just 
as good as our equipment. 

Including the one you can’t get any- 


where else. 
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DIVISION OF LITTON INDUSTRIES 





How the concerned 
radiologist and his 
Staff can achieve 


positive, personal 
radiation monitoring. 


Many states are now instituting or revising their 
regulations governing radiation monitoring. So 
now, more than ever, there’s reason for reliable, 
accurate, personal monitoring even for marginal 
cases, such as your secretary, as well as for those 
in everyday proximity to X-ray diagnosis and 
radium or cobalt therapy equipment. 

Many radiology departments already realize 
the irreplaceable value of film-badge radiation 
monitoring, such as our Nuclibadge® service. The 
principal advantages of this service are: fast, 
accurate, low-dose reporting; economy in a sub- 
Scription service adaptable to your needs: and 
permanent filing of exposure records and exposed 
film by Nuclear-Chicago. 

Please use the coupon to obtain a free, no- 
obligation copy of our 24-page booklet, *Answers 
to Your Questions About Radiation Monitoring." 
It'll tell you more about this important subject. 


® 
NUCLEAR-CHICAGO 


A SUBSIDIARY OF G. D. SEARLE & co. 
307 E. Howard Ave., Des Plaines, Illinois 60018 
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Please send me your booklet "Answers to Your 
Questions About Radiation Monitoring." 





Name 








Address _ 





City 
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for 


‘SPECIALTIES 


in X-ray accessories 


PTE MULTILEAF 
COLLIMATOR 


PTE SINGLE LEVER LOCK 
LIGHTWEIGHT CASSETTE 


PTE/AUER 
SIMULTAN- 
MULITISECTION 
CASSETTES 


PTE SMIT-RONTGEN 
JEWEL 110 GRID 


PTE X-RAY 
STEREO 
BINOCULARS 








Pictured are just a few of the many 
items in our large and varied stock. 
If your local X-ray dealer doesn’t have 

them, write us directly. Catalogue 


upon request. PIv 


PHYSICIANS TECHNICAL 
EQUIPMENT CO., INC. 


X-Ray Accessories and Specialties 
12 Van Dam Street, New York 13, N. Y. 





90 second 

Fuji fim 

type Rx 
polyester base 


Available through 
Pyne X-Ray and 
their distributors 





«TL 


PYNE -RAY CORPORATION 


U. S. Distributors of FUJI Kx and Rx Film warehoused in New York, Chicago, Los Angeles 
Dealers in all cities throughout the country. 


b e v 


Design ingenuity...a way of life, 
not just a slogan. | 






THE AUTOMATIC SERIOGRAPH CORPORATION 


DIVISION OF LITTON INDUSTRIES 


Box 5000 Des Plaines, Illinois 60018 
Designers and manufacturers of specialized x-ray equipment. 
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PROVEN 
PERFORMANCE! 


ELDORADO 
AND THERATRON 


Accumulated experience and successful operations 
during 15 years, with more than 500 installations in 
47 countries, establishes the record of quality and 
reliability of the cobalt 60 teletherapy units designed 
and constructed by AECL. 


We would like to tell you more — we would like to 
give you facts, figures and specifications. We have 
representatives all over the world. Write for full 
information. 


Backed by a five 
year warranty 


Telephone 613-728-1841 
Cable ‘‘NEMOTA”’ 





e Atomic Energy of Canada Limited 
Commercial Products 


P.O. Box 93, Ottawa, Canada e Tel. 728-1841 * Area Code 613 « Cable 'NEMOTA"' 





In a class by itself—convenient and economicai—tor 
Retrograde Cystograms. Delayed Cystograms. 
Voiding Cystourethrograms. Retrograde Pyelography. 
Cystokon is unique among contrast media 
Premixed—no powders to measure, no media to mix and dilute 
e Pre-sterilized—no bottles to clean, sterilize or autoclave 
Easily administered—by gravity flow or other 
instillation techniques 
Screw-cap bottles—readily adaptable to venoclysis sets 
The high iodine content of Cystokon provides excellent 
contrast and reliable diagnostic quality. It is rapidly 
diffused in the urine for homogeneous opacification. 
Cystokon costs 30-50% less than comparable quantities of 
other commonly used agents. 
A choice of four convenient units speeds procedures — 
100 ml rubber diaphragm vial. 
500 ml screw-cap dilution bottle with 250 ml Cystokon. 
May be diluted to concentrations as low as 15%. Supplied with 
convenient wire hanger for gravity administration. 
250 ml Cystokon screw-cap bottle. Has convenient wire hanger 
for administration by gravity flow. 
|. 250 ml screw-cap dilution unit with 100 ml Cystokon. May be 
diluted to concentrations as low as 12%. Has convenient wire 
hanger for gravity administration. 


(SodiumAcetrizoate 30%) 


DESCRIPTION: Cystokon is a sterile aqueous solution containing 

30% w/v of the sodium salt of 3-acetamido-2,4,6-trilodobenzolc 

acid. Each milliliter of solution contains 0.3 Gm sodium acetrizoate 

(0.2 Gm iodine), not more than 0.05 mg calcium disodium 

edetate as a stabilizer, and not more than 0.15 mg of sodium 
biphosphate as a buffer. The pH of the solution is adjusted to be 
within the range of 7.0 to 7.4. Since the solution itself will not 
support bacterial growth, additional bacteriostatic agents have not 
been added. The solution is somewhat sensitive to light and must be 
protected from strong daylight or direct exposure to the sun. 

CLINICAL APPLICATION: Cystokon has been prepared and packaged 
specifically for cystography and retrograde pyelography. It may 

also be employed in voiding cystourethrography, delayed 
cystography and other appropriate modifications of these techniques. 
CONTRAINDICATIONS AND SIDE EFFECTS: Irritation, common to 
some degree to all contrast media administered for retrograde 
urographic procedures, may be encountered in rare instances. 
Certain pathologic conditions may, in the judgment of the attending 
physician, contraindicate retrograde pyelography and cystography. 
CAUTION: Not for intravascular administration. 


Mallinckrodt "E 


Mallinckrodt Pharmaceuticals + St. Louis, Missouri 63160 


POSTERIOR R 





LEFT LATERAL 


In suspected brain pathology, 
find out fast with Pertscan-99m 


For brain scanning, Pertscan-99m provides 
more information with less radiation to the 
patient than any other related cerebral test— 
whether other radioisotopes or x-rays. And you 
get each projection fast—as little as 2 minutes 
with a camera, 15 minutes or less with rectilin- 
ear scanners. 


A 54-year-old man was hospitalized with pro- 
gressive weakness of the right side, followed by 
seizures of the right side (Jacksonian seizures). 
Brain scans showed an abnormal concentration 
of isotope in the left parasagittal area. Surgery 
revealed a meningioma, which was removed, 
and the patient recovered. 


[The 2 scans above, showing the marked ab- 
Yormal uptake (which turned out to be a meni- 
Jioma), were made with Pertscan-99m. This 
?roduct is shipped Monday through Friday—and 
sunday. Thus, brain scans can be scheduled 6 
lays a week—Monday through Saturday. 


INDICATIONS: Adjunctive diagnostic aid in detecting 
and localizing intracranial rieoplastic (primary or 
metastatic) and non-neoplastic lesions. 


CONTRAINDICATIONS: Radio-pharmaceutical agents 
should not be administered to pregnant women or to 


persons less than 18 years old unless the indications 
are very exceptional. 


PRECAUTIONS: Care should be taken to ensure mini- 
mum radiation exposure to the patient as well as all 
personnel; to prevent extracranial contamination be- 
cause this can lead to erroneous interpretation; and 
to differentiate areas of abnormal activity from areas 
of normal vascular activity. 


Pertscan-99m 


SODIUM PERTECHNETATE Tc 99m 
Also available: 


Pertgen-99m 


TECHNETIUM 99m GENERATOR KIT 





ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 


4 CT A^ a 
A—irademark 


Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 


806464 


Abbott announces 


If its a pulmonary problem, 
Macroscan-131 pictures it! 


sted: To confirm 
(or rule out) its occurrence. 
; perc To estimate 
unilateral and regional function and perfusion 
of the lungs. 

To evaluate the degree of focal 
lack of perfusion. 

To evaluate the decreased re- 
gional blood flow that occurs without obstruc- 
tion of vessels. 

To evaluate the regional ische- 


TM-TRADEMARK 





mia resulting from compression or obstruction 
of pulmonary arteries. 


ors: To evaluate the effectiveness of thera- 
peutic measures. 
Macroscan-131 is sterile and non-pyrogenic. 
It is ready to use and should not be heated 
prior to use. 


INDICATIONS: For scintillation scanning of the lungs to 
evaluate total, unilateral, and regional arterial perfusion 
to the lungs. 


CONTRAINDICATION: Radio-pharmaceutical agents should 
not be administered to pregnant women, nursing moth- 
ers, or to persons less than 18 years old unless the in- 
dications are very exceptional. 


PRECAUTIONS, SIDE EFFECTS: Care should be taken to 
administer the minimum dose consistent with safety and 
validity of data. The possibility of an immunological re- 
sponse to albumin should be kept in mind when serial 
scans are performed. There is a theoretical hazard in 
acute cor pulmonale, because of the temporary small 
additional mechanical impediment to pulmonary blood 
flow. A possible case of urticara has been 

related to a similar preparation. The thyroid 

gland should be protected by prophylactic ad- ER 
ministration of concentrated iodide solution. 


806400 


Best idea yet for teaching... 
3M X-RAY PHANTOMS 





Adult human bones embedded in transparent, nongranular plas- 
tic. Specific gravity, atomic number, absorption and secondary 
radiation-emitting characteristics are virtually identical with liv- 
ing tissue. Also available: A 24cm x 22cm tissue-equivalent Step 
Wedge for comparative studies (shown at lower right). 


Important uses for 3M Phantoms 


3M Phantoms are available from 
your X-ray products dealer. For 
more information, contact him or 
write us directly. 


I. All studies normally requiring exposure to humans. 

2. Teaching skeletal anatomy and its relation to surface 
marks. 

3. Demonstrating preferred radiographic positions. 

4. Demonstrating and measuring density, detail. 
distortion and contrast. ) 


D Determining optimum exposure technics —especially Photographic 
Cineradiographic, Planographic, Photofluorographic, Product 
rogucts COMPANY 





Mammographic and Seriographic. 
6. Testing X-ray apparatus including grids, films, 3M CENTER PAUL, MINNESOTA 55101 
screens, etc. 
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Carry out every 





Each case calls for 
its own blurring motion. 


The POLYTOME offers 
the widest selection. 


Even ‘oblique!’ tomography is 
possible with the Polytome. Film can 
be positioned so that it is parallel to 
the anatomical part under examination 
— for instance, the sacrum. 





LINEAR 


Linear motion provides excellent tomograms where short 
exposure times are necessary and where no bony struc- 
tures lie parallel to the movement. The layer thickness may 
be varied, since the angle of swing can be adjusted between 
10 and 50 degrees. Linear tube trajectory can be oriented 
throughout 360° for the Universal Polytome. Exposure 
times: 0.15-0.9 seconds. 


ELLIPTICAL 


With elliptical movement, blurring is complete at a maxi- 
mum long axis angle of 40°. An apt compromise between 
linear and circular movement, elliptical combines many ad- 
vantages of both. Elliptical movement can be oriented with 
reference to bony structures in the vicinity of the layer per- 
mitting full exploitation of optimum conditions without 
shifting the patient. Trajectory can also be positioned 
throughout 360° for Universal Polytome. Exposure time: 
3 seconds. 


CIRCULAR 


The simplest of the multi-directional movements, offers 
complete blurring with unchanging radius and angles of 
29? and 36°. The choice of two angles provides a choice of 
two layer thicknesses. With the circular motion, however, 
rounded anatomical elements can create artefacts which 
can be eliminated with hypocycloidal motion. Exposure 
time: 3 seconds. 


HYPOCYCLOIDAL—Unique with the Polytome 


Hypocycloidal is the most sophisticated of the multi-direc- 
tional movements—its angle of swing is 48°. It provides 
perfect blurring due to complex multi-direction and length 
of swing. All structures, bony or otherwise, lying outside 
the selected layer can be totally obscured. Since the x-rays 
traverse the object at continuously changing angles, there 
is no preferential direction of blur, resulting in true repre- 
sentation of the part under scrutiny. This movement opens 
up new regions inaccessible with any other technique. Expo- 
sure time: 6 seconds. 


CIRCULAR ZONOGRAPHY 


tts the art of depicting thicker sections or “zones” (from 
6.7cm to 1mm) by choosing small to very small blurring 
angles. On the Polytome, circular zonography can be carried 
out with very narrow angles of swing continuously adjust- 
able between O° and 20°. In circular zonography the tube 
travels 3 times more than it would for the same given angle 
in linear zonography, therefore a cleaner, clearer cut is 
obtained. Since zonography produces exposures in which 
only elements considerably remote from the zone are 
blurred, zonograms have much of the sharpness of normal 





VERSATILE APPLICATION 


There are two models of the Polytome— Universal 
and Horizontal. 


(A) The Universal version tilts from horizontal to 
vertical. 


(B) The Horizontal Polytome provides the same wide 
range of blurring motions while limiting table posi- 
tion to horizontal plane. An extra radiographic Bucky 
is included. 


Both versions of the Norelco Polytome System in- 
clude these extra features: 


m Heavy Polytome base, combined with Grossmann 
principle of free-floating tube and film travel in arc of 
circle — on one axis of rotation — avoids additional 
blur often arising from equipment instability. 


= Constant exposure factors and collimation during 
exposure ensure constant film blackening and con- 
stant magnification. 


m Prefocused, easily removable grid always rotates 
in perfect synchronization with tube and film for opti- 
mum results. 





Horizontal Polytome features easy change-over between m Two constant enlargement factors (1.3 and 1.6). 


tomographic and routine radiographic procedures, s : Es i ‘ . 
iid een m "Oblique" tomography with inclinable lower cas- 


sette tray. 
m Minimum Layer thickness of 1mm. 
m Maximum Layer thickness of 6.7 cm. 


m Unusual simplicity of operation, easy alteration of 
blurring motions. 





THE INTEGRATED SYSTEM 


Research by leading users into factors which influ- 
ence tomogram quality demonstrates that results are 
significantly improved with the use of our integrated 
system consisting of Norelco three-phase generators 
with Norelco Super Rotalix tubes. 


Norelco’ SERSA 


NORTH AMERICAN PHILIPS COMPANY, INC. 
100 East 42nd Street, New York, New York 10017 





SQUIBB 





a research concept in contrast visualization 


for clear definition of disease: 


this oral medium is the message... 


Oragrafin? Calcium (Squibb Calcium Ipodate) visu- 
alizes the gallbladder and ducts quickly and clearly 
with few undesirable reactions. For rapid or routine 
studies of the gallbladder and biliary ducts, 
Oragrafin permits efficient absorption for maxi- 
mum concentration and excellent contrast—with 
bowel residue in only a small percentage of pa- 
tients and few patient problems. 


Oragrafin (Squibb Ipodate) in radiography — an 
advanced medium of biomedical communication. 
According to McLuhan's! provocative new theories 
of communications, all media are considered "ex- 


tensions of man"—the means by which he extends 
his understanding and control of the universe and 
himself. In biomedical communications, where man 
monitors the diverse processes of molecular and 
cellular change, modern contrast radiography is 
an advanced medium. 


Today, in cholangiography and cholecystography, 
as the medium becomes increasingly oral, the diag- 
nostic message is clear, rapid, and convenient with 
Oragrafin (Squibb Ipodate). 


For summary of contraindications, precautions, and 
side effects, see end of this advertisement. 





the medium: 


Oragrafin: 
Squibb Ipodate 


the message: 
maximum concentration... 
excellent toleration 


high absorption index — "No one will dispute the 
statement that the diagnostic reliability of oral 
cholecystography depends upon the degree of 
absorption of the contrast medium employed."? 
Radioisotope studies with ipodate sodium show a 
markedly improved absorption index (approxi- 
mately 70 per cent) with no increase in the toxic 
properties.? 


excellent opacification — "In addition to its ease of 
administration and safety, its principal advantages 
are a high yield of diagnostic films..." 


less bowel residue — "Incomplete and variable ab- 
sorption of a cholecystographic agent is not desir- 
able, for the opacification of the gallbladder is then 
less dependent on the status of the gallbladder and 
more a reflection of the percentage absorption." 


“Opaque material in the bowel was found in 46 per 
cent of [105 patients in] the... [iopanoic acid] group 
as compared with 9 per cent of those [99] of the 
[Oragrafin Sodium Capsules]... group.''^ In 
another study, 49 of 100 patients receiving iopanoic 
acid had residue in the gastrointestinal tract, while 
only 15 of 100 patients receiving Oragrafin Sodium 
Capsules had such residue .? 


no evidence of nephrotoxicity, infrequent side 
effects — In contrast to findings with other chole- 
Cystographic agents, Lewitan and Garcia’ reported 
in their 246-patient Study: “With ipodate calcium... 
there was no clinical evidence of immediate or 
delayed nephrotoxicity in any of the patients given 
it....”° To study possible renal toxicity, “Creatinine 


clearance tests were also done before and after 
administration of multiple doses in excess of 6 gm. 
in 8 cases, and showed no significant alterations.” ć 
However, “Multiple doses beyond 6 gm. are not 
recommended.”‘ 


In their study of 120 patients, Glenn and O'Brien 
reported “...no reactions in this series of patients 
attributable to the administration of[Oragrafin]...."° 


And, McCrory reported that Oragrafin Sodium 
and Calcium was “...used routinely in cholecysto- 
graphic studies in approximately 2000 patients with 
excellent diagnostic films and only rare and mild 
reactions."? 


fewer side effects than iopanoic acid — According 
to White and Fischer.^ 36 (36.40) instances of 
side effects occurred in 99 cases with Oragrafin 
Sodium, 3 Gm. compared with 87 (82.9%) in 105 
cases with iopanoic acid, 3 Gm. Kinds of side 
effects noted were nausea. vomiting, diarrhea. 
cramps and dysuria—all less frequent with 
Oragrafin Sodium (Squibb Sodium Ipodate). 


Juhl,* in his study of 200 patients (100 on iopanoic 
acid and 100 on sodium ipodate), found that the 
incidence of nausea and vomiting was equal in the 
two groups.° 


Oragrafin (Squibb Ipodate) dosage schedules 
Oragrafin (calcium or sodium ipodate) permits 
overnight cholecystography and cholangiography. 


Films of the _ 
Gallbladder Films Gallbladder 
and 
i Biliary Ducts | 
11 P.M. 6 Capsules OR 1 packet of 6 Capsules 
(Or 12 Granules (or 1 packet 
Capsules) (Or 2 packets) of Granules, 
if preferred) 
and 
next. a e packet 
morning of Granules 
8 A.M. 
9 A.M. Visualization Visualization Visualization - 
of gallbladder of gallbladder of ducts and 
Me gallbladder 
10 A.M. m 
11 A.M. EMEN s 


For summary of contraindications, precautions, and side 
effects, see next page. 





speed and convenience of 
Oragrafin® 
Calcium 


Granules 
Squibb Calcium Ipodate 


new Clinical study® demonstrates improved diag- 
noses with calcium ipodate—“A group of 114 pa- 
tients with poorly filled gallbladders after routine 
administration of iopanoic acid were given 6 gm. 
of [calcium] ipodate granules immediately follow- 
ing their routine cholecystography. In 66 per cent 
of these patients opacification of the gallbladders 
was obtained within 3 hours, allowing a definite 
diagnosis. Of the remaining 33 per cent, one-half 
were ultimately proven diseased.” “It is apparent 
that many poorly visualized gallbladders can be 
rendered visible by the ingestion of ipodate gran- 
ules.... A whole day may be saved and other diag- 
nostic studies may be performed."? 


patient convenience —Routine cholecystography 
night-before procedure is easy for patients to fol- 
low; palatable granules further enhance patient 
acceptability. Rapid clearance of medium permits 
same-day administration and gallbladder and duc- 
tal films, and if necessary, same-day re-examina- 
tion: reduces need for I.V. studies. 


rapid absorption permits same-day re-examination 
—To determine the cause of nonopacification after 
routine cholecystography using 6 capsules. physi- 
cians may require re-examination by repeating the 
procedure at a later date (sometimes doubling 
dose to 12 capsules), or by administering more 
agent the evening of the first unsuccessful exam- 
ination (again sometimes doubling dose to 12 cap- 
sules), and repeating the study the next day. "The 
advantage of the calcium ipodate method is that 
the examination can be completed in five addition- 
al hours with a limited dose of contrast agent.”” 


“a valuable medium for peroral cholegraphy"* — 


calcium ipodate has been reported by some inves- 
tigators to be diagnostically superior to other oral 
cholangiographic contrast agents.'^ '' With care- i 
ful timing of the examination and the use of tomo- 
grams or laminograms, the frequency of good 
results can approximate that obtained with intra- 
venously administered agents.'° According to 
Lewitan and Garcia,* the medium's relative safety 
makes it a valuable medium for peroral chole- 
graphy. Timesaving and economical Oragrafin Cal- 
cium Granules may be particularly useful in certain 
patients for whom I.V. radiography presents poten- 
tial hazards, such as elderly patients and those 
with cardiovascular disease. 


Rapidly absorbed from the gastrointestinal ves 


Unique among oral media, Oragrafin Calcium 
Granules permits same-day films of the gallbladder 
and the ductal system. 


dosage schedule for films of gallbladder and duc- 
tal system 


8 A.M. 2 packets of granules 
9 A.M. visualization of ducts 
10 to 11 A.M. visualization of gallbladder 


Contraindications: Contraindicated for persons sensitive 
to oral iodine compounds or for patients with combined 
renal and hepatic disease or severe kidney impairment. 
Gastrointestinal disorders, which may interfere with 
absorption, or liver dysfunction, which may result in 
inadequate biliary secretion of medium, are likely to 
result in unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient nausea, 
vomiting, or diarrhea sometimes occur; but the inci- 
dence can be reduced by using the calcium granules 
and restricting the dosage to 3 Gm. Transient headache, 
dysuria, or abdominal pains may occur. 


Hypersensitivity reactions may include urticaria, serum 
sickness-like reactions, and rarely anaphylactoid shock. 
They are more likely to occur in the individual with a 
history of allergy, asthma, hay fever, or urticaria and in 
the individual who is known to be hypersensitive to 
iodine compounds. Antihistamines and corticosteroids 
are used to control hypersensitivity reactions; but the 
occasional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, oxygen, 
and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium Granules) 
is available in single-dose foil packets providing 3 Gm. 
of calcium ipodate as Granules dispersed in flavored 
sucrose. The sodium salt is available in capsule form 
(Oragrafin Sodium Capsules) providing 0.5 Gm. sodium 
ipodate per capsule. 


References: 1. McLuhan, M.: Understanding Media: The 
Extensions of Man, New York, McGraw-Hill Book Com- 
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X-OMAT' SYSTEM: 
A REPORT BASED ON 


OF SYSTEM-MADE" 
RADIOGRAPHS 


One of the reasons for the over- 
whelming acceptance of the Kodak 
20-second processing system is that 
physicians like what they "see" in 
the radiographs processed the 
Kodak 90-second way. Efficiency is 
important, most doctors felt, but so 
is quality and uniformity. 

Numbers tell us a lot about qual- 
ity and the Kodak RP X-Omat Sys- 
tem. First, of course, there are the 
millions of radiographs and thou- 
sands of installations. And then 
there are more specific numbers. 
Like the recently published studies 
of a group of radiologists. 


Study tells quality 
Story 


In this study,’ 444 films were given 
to radiologists for comparison. Half 
of the radiographs were made with 
Kodak RP X-Omat Medical X-ray 
Film and processed in the Kodak RP 
X-Omat System. The other half were 





studies made with two other films, 
each of a type requiring a longer 
processing cycle. All film identifica- 
tion markings were obscured. This 
is the conclusion reached by the ra- 
diologist-authors: "RP Film detected 
anatomic detail, both normal and 
abnormal, as well as the standard 
(control) film and made possible 
the same radiologic diagnosis." 





l. As published in the September, 1967, 
JOURNAL OF THE CANADIAN AS- 
SOCIATION OF RADIOLOGISTS, Vol. 
XVIII, pages 389-392. For your copy of 
the full report, write: Eastman Kodak 
Company, Radiography Markets Di- 
vision, Rochester, N. Y. 14650, or con- 
tact your Kodak Technical Sales Rep- 
resentative. 


Choose from three 
films 


Kodak offers this demonstrable 
quality and uniformity, plus a 
choice of three films, each with dif. 
ferent characteristics. One, two, or 
three might suit a radiologist's par- 
ticular practice. He can evaluate. 
He can make the decision. 

To make his choice, a radiologist 
must really see the results of exam. 
inations with each film. Kodak's 
Technical Sales Representatives are 
happy to demonstrate Kodak RP 


MILLIONS 


X-Omat Medical X-ray Films in your 
office or department. But in brief, 
there are two standard speed films, 
one with exceptional latitude in 
the upper densities. And one fast 
film for shorter exposures. All three 
—Kodak RP, RP/L, and RP/S—give 
the predictability and excellent 
image quality necessary for accu- 
rate diagnosis. 


You can’t beat the 
system 


All elements of the Kodak RP 
X-Omat System — the new films, 
processor, and chemicals — have 
been carefully built by Kodak to 
work together, to give you depend- 
ability and maximum quality. By 
utilizing Kodak RP X-Omat prod- 
ucts as a system, radiologist and 
technologist have an exact knowl- 
edge of what they are working with 
and how they can expect it to per- 
form. Instead of variance, there’s 
uniformity. The results? Depend- 
able, predictable service day in, 
day out. 


No patient "shuffle" 


In terms of the patient, virtually 
immediate delivery of dry, ready- 
to-read films mean greater com- 
fort, better care. Patients may be 
held in the examination rooms 
while waiting for film adequacy 
checks; there need be no more pa- 
tient call-backs. In terms of patient 
comfort, there may be reduced 
time under anesthesia, less hall 
waiting, and time away from the 
patient’s bed. The earlier men- 
tioned report! states: "The RP Sys- 
tem also provides inestimable ben- 
efits to the performance of special 
procedures and operative radi- 
ology.” 


Radiologists can 
handle more cases 


The Kodak 90-second processing 
system gives the radiologist the 





precious gift of time. Almost imme- 
diate availability of finished films 
permits greater utilization of ex- 
amining rooms, thus extending the 
effective time of the radiologist and 
his staff. Time-consuming patient 
call-backs are eliminated, as radio- 
graphs can be checked before pa- 
tients leave the examination room. 
Just as important, the radiologist 
has better control of radiographic 
quality. 


No expansion needed 


For the hospital radiologist and the 
radiologist in private office prac- 
tice, the Kodak 90-second process- 
ing system means greater economy 
through greater staff efficiency. AI- 
so, it means that examination facil- 
ities can do the job without further 
expansion. In some cases, hospitals 
have reported that faster patient 
service through rapid film access 
has actually shortened patients' 
stays in the hospital. 


Technologist training 
improved 


The technologist benefits, too, by 
being able to do his job more effi- 
ciently. Immediate film access mini- 


EASTMAN KODAK COMPANY 
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mizes chances of misplacing or mis- 
filing film. Quality improves when 
the technologist is able to check 
technic before the patient leaves 
the room. In this way, finished ra- 
diographs can be correlated with 
the technic used. This, of course, 
can prove most helpful in instruct- 
ing students. 


Updating to “90” is 
easy 


The Kodak RP X-Omat Processor, 
Model M6, is the first processor de- 
signed for 90-second processing. 
After two years of use in private 
offices, clinics, and large hospital 
departments, it's proven to be the 
answer to today's and tomorrow's 
processing needs. 

Learn how the Kodak RP X-Omat 
System can benefit your private of- 
fice and hospital practice. 
Your Kodak Technical Sales 
Representative or Kodak , 
X-Omat Dealer will | 
be glad to discuss 
the benefits 
with you. 
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today’s widest choice of x-ray grids is 
available from a single source—Liebel- 
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Today’s Model AM 2 MeV Van de 
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precision therapy in leading hos- 
pitals and cancer clinics through- 
out the Free World. And for five 
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e Its less than 3 mm “point source" 
of x-rays allows optimum technics 
for both large and small treatment 
fields. 


e Its treatment beam is accom- 
panied by negligible penumbra. 


e Its Roentgen output exceeds that 
of a 5000 curie cobalt source. 


e Its x-ray output will not fall off. 
You can hold treatment techniques 
and parameters constant. 


e It can be operated easily by a 
technician without a staff physi- 
cist in attendance. 





The Model AM Van de Graaff is a 
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energy radiation. It offers more 
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AM 2 MeV Van de Graaff Therapy 
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THE INFERIOR ESOPHAGEAL SPHINCTER, THE 
MANOMETRIC HIGH PRESSURE ZONE AND 
HIATAL INCOM PETENCE* 


By BERNARD S. WOLF, M.D., PETER HEITMANN, M.D., and BERNARD R. COHEN, M.D. 


NEW YORK, NEW YORK 


N 1953, Schatzki and Gary?’ described 
dysphagia due to a diaphragm-like local- 
ized narrowing in the lower esophagus and 
called this narrowing the “lower esophageal 
ring" (Fig. 1). These rings are characterized 
by a constant caliber and static nature (Fig. 
2). Pathologic evidence indicates that a 
Schatzki ring is located at the squamo- 
columnar or esophagogastric mucosal junc- 
tion.!*?* Asymptomatic rings with an iden- 
tical appearance except for diameters great- 
er than I2 or 13 mm. are more common 
than symptomatic rings and rarely pro- 
gress.’ Since symptomatic and asympto- 
matic rings have the same appearance, 1t 1s 
reasonable to assume that both are located 
at the same place, that is, at the mucosal 
junction. The possibility that the non- 
stenotic type of ring is related to the *'con- 
strictor cardiae" muscle fibers has recently 
been suggested.? These fibers, which form 
the uppermost portion of the sling fibers at 
the entrance to the stomach,!” are said to be 
located a couple of millimeters distal to the 


mucosal junction proper. For practical pur- 
poses, this small difference in level may be 
neglected. In order to be noncommittal, 
however, the level of the mucosal junction 
or immediately subjacent constrictor car- 
diae fibers may be designated as the B level 
(Fig. 3). This designation B is used 
because there 1s another or A level, 1 or 2 
cm. proximal to the B level (Fig. 3 and 4), 
at which a second type of ring occurs. In 
contrast to a Schatzki ring, this ring 1s 
clearly of a functional nature since 1t varies 
in length and caliber and usually disappears 
completely with maximum filling (Fig. 
| 5, d and 2: and 7, 4, B and C) A 
hallow or fleeting A level ring may be 
seen without apparent hiatal herniation 
(Fig. 8). When both A and B rings are 
present, as in many patients with small 
sliding hiatal hernias, the segment of 
esophagus between the rings shows a va- 
riety of configurations during filling and 
emptying which distinguishes it from the 
esophagus more proximally located. Be- 
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hic. 1. Stenotic Schatzki ring proved at operation to be located at the squamocolumnar mucosal Junction. 


Selected cine frames show the diaphragm-like character of the ring (arrows). The hernial sac elongates 
proximally during filling (Frame 3) and retracts distally during emptying (Frame 6). The ring itself is 
static. Note the conversion of the triangular configuration proximal to the ring (Frame 3) toa Hat-top 
configuration (Frame 4) as the stripping wave continues distally. This wave stops at the level of the Schat- 
zki or B ring. In this patient, there was no indication of a more proximal functional or A ring. The vestibule 
seems to shorten from the top (Frames 4, § and 6) as it empties. 
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Fic. 2. Combined cineroentgenographic and intraluminal pressure study in a patient with a proved Schatzki 
ring. (Reproduced from Heitmann eż 41.5 with permission of the publisher.) An A ring was present on 
roentgen examination but only the Schatzki ring was seen at esophagoscopy or at operation. An assembly 
of three polyethylene catheters with openings I cm. apart (upper, middle, lower) was introduced into the 
esophagogastric region. The catheters slowly perfused with water were connected to pressure transducers 
and a direct writing oscillograph. Each opening is located above an opaque clip (retouched in the cine 
frames). Intraluminal pressures before, during and after swallowing (SW) a mouthful of fluid barium are 
‘Ilustrated with the selected cine frames indicated by vertical lines 1 to 6 through the tracings. Ordinates 
indicate pressure in mm. Hg; abscissae, the time in seconds. À pneumograph tracing, inspiration downward, 
and superimposed pressure tracings are shown below the three pressure tracings. Resting pressure greater 
than fundic pressure was present only at the middle opening which corresponded to the site at which an 
A level ring appeared (arrow in Frame 2, upper arrow in Frame 3). Flow was delayed at the level of the 
ring until pressure at this site fell to a level equal to the filling pressure immediately above 1t (Frame 2). 
Frame 3 shows the incompletely distended A ring (upper arrow) as well as the stenotic Schatzki ring (lower 
arrow). Careful study of the levels of the Schatzki ring during emptying (arrows in Frames 4, 5 and 6) 
‘ndicates that it ends up at, or distal to, the lower opening in the empty or resting stage. Resting pressure 
at this opening was equal to fundic pressure and showed no change during the swallow. During continuous 
flow (Frame 3), obstruction at the level of the Schatzki ring was indicated by a pressure gradient between 
the upper two openings and the lowermost opening (superimposed tracings). On deep inspiration (last 
portions of tracings), the lower opening shows a biphasic response (positive then negative) indicating its 
location below and then above the top of the hiatus as the diaphragm descends. However, on quiet breath- 
ing, the apparent point of respiratory reversal was usually at the middle opening close to the level of the 
A ring. When herniation is present, the point of reversal of pressure change with respiration (PRR) is 
not a reliable indicator of the level of the hiatus. 
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l'1G. 3. Diagrammatic representation of configurations in the esophagogastric region when a small sliding 
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hernia is present and both A and B rings 
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are evident. The “vestibule” is dotted. Panel 1 shows A and B 


rings, a small hernia (H) and the diaphragmatic indentation (DI). In Panel 2, the A ring has disappeared. 


The transitional region between the distal end of the tubular esophagus (T 


) and the vestibule shows 


contours slightly convex toward the lumen ("flare"). Panel 3 shows a pointed configuration to this transi- 
tional zone or a "cap" as the peristaltic wave reaches it. Panels 4, 5 and 6 show the changes in the con- 


figuration of the vestibule during emptying. The flat-top 


appearance in Panel 5 corresponds to the original 


level of the A ring. Panel 7 indicates that the last or residual supradiaphragmatic sac is gastric. In Panel 8, 
temporary delay to the passage of the barium column beyond the distal end of the tubular esophagus is 


indicated. Panels 9 and 


cause of this, this segment has been 
equated? with the “vestibule” described 
in anatomic specimens by Lerche. The 
body of the esophagus or the “tubular” 
esophagus is characterized by maintenance 
of its tubular configuration during all 





lic. 4. Diagrammatic representation of the esophag 


The vestibule is dotted. The exact location of its lower margin is uncertain since no B level landm 
a ring at the A level which m 


seen normally. Panel 1 shows 


10 show progressive filling of the vestibule. 


phases of filling and emptying. This config- 
uration is the result of intrinsic anatomic 
and functional features. Between the tubu- 
lar esophagus proper and the vestibule, 
there is a short segment, a centimeter or so 
in length, which forms a transitional zone 
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ogastric configurations under normal circumstances. 


8 


ark is 
ay be seen during the course of filling. Panel 2 


shows a fully distended phase with the phrenic ampulla (PA) between the end of the tubular esophagus 
(T) and the diaphragmatic indentation (DI). The submerged segment (SS) extends from the diaphragmatic 


indentation to the cardiac orifice. Panel 3 shows the triangular configuration due to the c 


ampulla when the peristaltic wave 
(Panel 4) and then flattened 


ap of the phrenic 


reaches the end of the tubular esophagus. This region becomes rounded 
at the level corresponding to the origin 


al A ring (Panel 5). Panel 6 indicates 


that the last supradiaphragmatic pouch is vestibular or esophageal. Transient delay at the end of the 
tubular esophagus is indicated in Panel 7. Panel 8 shows filling and is the same as Panel f; 
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‘tc. §. Cine frames showing various appearances of an A ring (white arrows) in a patient who also had a 
proved stenotic Schatzki ring (black arrows). With maximum filling (last frame), the A ring disappeared. 


Prominent tertiary contractions in the tubular esophagus were noted during emptying which was never- 
theless peristaltic in character. 


between the two regions. This transitional 
zone when completely filled shows contours 
slightly convex toward the lumen produc- 
ing the appearance of a "lare." When the 
peristaltic wave reaches the flared region, 
the pointed appearance of the tail of the 
barium column forms a peaked "cap" on 
top of the vestibule. The term “phrenic 
ampulla,” introduced into the radiologic 
literature by Templeton,” designates the 
distensible portion of the esophagus im- 
mediately above the hiatus? and includes 
the region of the flare or cap. In accordance 
with this definition, the designation “phre- 
nic ampulla” should not be used for a su- 
pradiaphragmatic pouch which includes a 
herniated portion of stomach. The variety 
of pouches created by the phrenic ampulla, 
the vestibule and small hernias as well as 
the relationships of the phrenic ampulla to 
the vestibule are indicated diagrammati- 
cally in Figures 3 and 4. 

Immediately below the phrenic ampulla 


and connecting it with the fundus of the 
stomach, there is a tubular channel about 2 
cm. in length (Fig. 9). Normally, this seg- 
ment maintains its tubular configuration 
through all phases of filling as a result of 
both intrinsic and extrinsic factors. This 
segment lies in and below the hiatus??? and 
extends from the top of the hiatus to the 
"tube-sac" junction or the cardiac orifice. 
Roentgenologically, it may be designated as 
the “submerged segment” since it lies 
within the relatively high pressure abdomi- 
nal compartment. Anatomically it has been 
referred to as the abdominal gullet. The 
term abdominal gullet rather than abdomi- 
nal esophagus is used because the distal 
half of this segment is usually lined by 
cylindrical epithelium continuous with the 
gastric epithelium of the fundus of the 
stomach.??? The squamocolumnar mucosal 
junction, that is, the B level, is located 
within the abdominal gullet, on the aver- 
age I cm. above the cardiac orifice. 
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l'1G. 6. Small sliding hernia and transient A ring. (4) A localized contraction at the A level is present. The 
shallow indentation distal to it (B) is probably due to the sling fibers. (B) Roentgenogram taken shortly 
after 4 shows no contractile ring or any other distinct landmark. The barium column in the region of the 
hiatus is wide and there is no cardiac incisura or orifice. 


Gastric rugae begin on the gastric aspect of 
the cardiac orifice forming the cardiac 
rosette. The distal portion of the abdominal 
gullet also differs from its proximal portion 
anatomically by the presence of an inner 
layer of oblique fibers in the muscularis pro- 
pria which constitute the sling fibers or the 
collar of Helvetius or Willis. The presence 
of sling fibers changes the motor response of 
this segment. The sequential stripping or 
peristaltic wave, although slowed and 
more prolonged in the vestibule, continues 
distally to the B level. This wave is charac- 
terized on intraluminal pressure studies by 
temporary elevation of pressure above rest- 
ing levels immediately after passage of the 
bolus. In contrast, the distal portion of the 
submerged segment corresponding to the 
location of the sling fibers typically shows 
no elevation of pressure above the resting 
level at the end of a swallow.!? For purposes 


of discussion, it is convenient to have a 
term to apply to the distal portion of the 
abdominal gullet distinguished. primarily 
by the functional properties of the oblique 
sling fibers but also anatomically by a lin- 
ing of cylindrical epithelium. Under normal 
circumstances, since it is a tubular struc- 
ture, it may be referred to as the "cardiac 
canal." However, this segment is poten- 
tially distensible and in fact becomes indis- 
tinguishable from the fundus of the stom. 
ach when herniation is present (Fig. 10). 
This conversion of a canal into a sac may 
also occur without herniation under anes- 
thesia or at necropsy as a result of re- 
laxation of the sling fibers and may ex- 
plain some of the difficulty in correlating 
anatomic and in vivo findings. When the 
sling fibers fail to function, the cardiac ori- 
fice becomes funnel-shaped. In addition, 
the submerged segment is shortened and 


Vor. 107, No. 9 
the cardiac incisura, or acute angle between 
this segment and the fundus, is effaced. 

The term vestibule, as noted above, was 
adopted from Lerche's anatomic descrip- 
tion to refer to a segment between the A 
and B levels. It was also suggested that the 
functional ring at the A level might be 
equated with the “inferior esophageal 
sphincter" described by the same author."® 
Lerche believed that normally there was a 
discrete circumferential ring of muscle fi- 
bers belonging to the circular layer of the 
muscularis propria of the esophagus located 
about 2 cm. above the mucosal junction 
which was the normal sphincteric mecha- 
nism of the esophagogastric region. The 
designation "inferior esophageal sphincter" 
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for an A ring has become popular in the 
radiologic literature? However, Lerche had 
no functional evidence for exclusive sphinc- 
teric activity of this ring. Moreover, con- 
ventional anatomic dissections of this area 
fail to show Lerche's sphincter. It must be 
assumed, therefore, that it 1s not a pre- 
formed or anatomic sphincter but rather a 
localized contraction seen occasionally be- 
cause of independent functional activity at 
that particular location. On esophagoscopy 
or at operation, with perhaps one pub- 
lished exception, ^ A rings have not been 
identified. Under normal circumstances, 
the function of the muscle fibers in the re- 
gion of the cap and A level seems to be to 
temporarily seal off the vestibule from the 


Fic. 7. Small sliding hernia; A ring and vestibule. (7) Residual thick barium shows an "empty" segment 
between the distal end of the tubular esophagus (T) and the B level or the top of the hernial sac. The 
empty segment includes the transitional region between the tubular esophagus and the vestibule. (B) 
Appearance in the prone right anterior oblique position while swallowing fluid barium. The vestibular 
segment between the A and B levels is evident. The shallow triangular notches at the B level are probably 
due to the “constrictor cardiae" fibers marking the upper margin of the sling fibers. (C) Roentgenogram 
taken in the same fashion as B except that the patient is lying on a bolster which artificially increases 
intra-abdominal pressure. A discrete A ring is seen at the upper margin of the vestibule. Constrictor 
notches (B) are again evident. A new “submerged segment" below the hiatus (H) is formed by the stomach 
and adjacent soft tissue. The width of the barium column in this segment is not much larger than the width 
of the normal submerged segment but there is no distinct cardiac orifice or incisura. In this case, the small 
hernia does not "slide" easily since the appearances with and without the bolster are essentially the same. 
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l'16. 8. Selected cine frames showing a transient A ring in the absence of any evident hiatal abnormality. 
In Frame 1, the peristaltic wave produced a pointed top to the phrenic ampulla. A deep inspiration cut off 
the barium column at the level of the hiatus (Frame 2). Retrograde flow of barium then occurred and out- 
lined the A ring shown in Frame 3 (arrow). With refilling, the A ring disappeared (Frame 4). Frame 5 
shows emptying of the esophagus down to the flat-top of the vestibule (arrow). This level corresponds 
closely to the level of the ring in Frame 3. The last supradiaphragmatic pouch above the point of respira- 
tory reversal (P) or hiatus is shown in Frame 6. A faint or shallow A ring a short distance above the hiatus 


as in Frame 3 may occasionally persist during filling 


junctional ring. 


esophagus above it. This permits the vesti- 
bule to displace the tail of the barium col- 
umn through the hiatus by contracting cir- 
cumferentially and longitudinally and, to 


normally and should not be mistaken for a mucosal 


some degree, retracting toward the abdo. 
men.” [f the vestibule fails to empty, as it 
may if intra-abdominal pressure is arti- 
ficially increased, retrograde flow of barium 
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Fic. 9. Diagrammatic representation of vestibular and cardiac canal segments under normal circumstances 
in filled and empty phases. The vestibular segment is dotted and the cardiac canal cross-hatched. The 
proximal margin of the vestibule and the site of a potential functional ring is indicated by A. The cap in 
Panel 4 indicates the appearance in the transitional zone when the peristaltic wave reaches this area. 
Panel 5 represents the resting state. The HPZ or high pressure zone extends from the A level to the cardiac 
orifice. The peak or maximum pressure of this zone (MHP) is below the level of the hiatus. The transi- 
tional pressure zone (TPZ, unshaded) is shown as extending from the end of the tubular esophagus proper 
to the A level. The sharp distinctions in the resting phase diagram do not actually exist. 
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Fic. 10. Diagrammatic representation of the vestibule and “cardiac canal” in hiatal herniation. The A and 
B levels are indicated. The dotted region represents the vestibule and the cross-hatched regions the incom- 
petent persistently dilated cardiac canal. The sling fibers which normally contract completely to form a short 
tubular segment now act as if they were part of the fundus of the stomach. Panel 5 shows diagrammatically 
the possibility that, in some cases, a discrete zone of resting, or maximum, high pressure zone (MHP) 
may appear corresponding to an A ring. Pressure at this site may equal or exceed the maximum of the 
normal HPZ. The resting pressure in the vestibule itself may be somewhat higher than or equal to fundic 
pressure. In other cases, there is no region between fundus and tubular esophagus in which resting pressure 
exceeds fundic pressure, ;.e., the cardiac canal and vestibule are incompetent and no compensatory A ring 
is present. 
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lic. 11. Combined cineroentgenographic and intraluminal pressure study in a patient with a persistent 
prominent A ring and a sliding hernia. (Reproduced from Heitmann et a/."3 by permission of the publisher.) 
During this sequence, the patient was lying on a bolster. Pressure tracings were obtained from three 


openings located immediately above the opaque m 


arkers. In the resting state, a persistent high pressure 


zone was obtained from the upper catheter opening shown at the onset of filling to be within a prominent 
A ring (Frame 2, arrow). This frame also shows the beginning of flow as the elevated resting pressure falls 
rapidly at this site. During flow, all pressures were essentially equal (superimposed curves). Faint bilateral 
notches (Frame 4, arrows) indicate the B level. The vestibule above this level seems to shorten remarkably 
during emptying and “disappear” into the hernial sac (between Frames 4 and 5). Frames 5 and 6 show 
incomplete emptying of the hernial sac. Tertiary contractions were prominent in the tubular esophagus 
during emptying. This patient had no heartburn and complained of dysphagia only infrequently. Reflux 


into the esophagus could not be demonstrated. 


into the tubular esophagus may occur 
through the relaxing A region.” The degree 
of shortening and retraction of the vesti. 
bule during emptying is difficult to deter- 
mine. Since no fixed landmarks are avail- 
able, it is not possible from roentgen 
observations to be certain about the exact 
location of the A level in the empty or 


resting state, that is, between swallows. 
Roentgenologically, however, an A ring is 
never seen in or below the hiatus. More- 
over, under normal circumstances, retro- 
grade flow from the stomach is "pre- 
vented”? at the level of the cardiac ori- 
fice and this cannot correspond to the A 
level or the location of Lerche's sphincter. 


VoL. 103, No. 2 
This is in contrast to patients with sliding 
hernias and a prominent A ring in whom 
such a ring simulates a sphincter (Fig. II) 
and may play an important role in prevent- 
ing reflux into the body of the esophagus. 
This does not necessarily, however, rep- 
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resent the normal function of the muscle 
fibers at the A level. In fact, 1t seems more 
likely that a prominent persistent A ring 1s 
a compensatory response to herniation. 
The fact that Lerche’s inferior esopha- 
geal sphincter cannot be equated with the 


Fic. 12. Diagrammatic representation of the esophageal stripping wave. Panel 1 shows the moment at which 
the upper esophagus has been stripped by the after-contraction or peristaltic wave (P). The resting high 
pressure zone in the cricopharyngeal region (CR) was reconstituted prior to this. The peristaltic wave 
follows the bolus distally (Panels 2 and 3) and persists in the tubular esophagus for a limited period of 
time to prevent retrograde flow. Pressure within the ampulla may rise prior to emptying (P+A, Panel 4) 
particularly if intra-abdominal pressure is artificially raised. After emptying of the ampulla and the sub- 
merged segment, the resting zone of elevated pressure (HPZ) reappears. This zone begins above the hiatus 
(vertical line through the panels) and extends to the cardiac orifice. Panel 5 represents the resting state 
with sphincteric zones at both ends of the esophagus. The cricopharyngeal sphincter prevents air and the 
esophagogastric sphincter prevents gastric contents from entering the esophagus. 
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FIG. 13. Combined study in a normal individual. (Reproduced from Cohen and Wolf? by permission of the 
publisher.) In this patient, the catheter assembly included five openings. These openings are lettered A to 
E. The level of the point of respiratory reversal (PRR) is indicated between tracings B and C and, in 
Frame 1, by the unlabeled arrow. This level corresponds to the diaphragmatic indentation (Frames 3 and 
4) and to the site at which transient delay to the passage of barium occurred (Frame 2). The black bars 
under each pressure tracing indicate the presence of barium at the particular opening. Barium in the tubu- 
lar esophagus seen in Frame 1 was residual barium from a previous swallow. The appearance seen in this 
frame was present for some time prior to the illustrated swallow and indicates trapping of barium above 
the HPZ. The resting zone of elevated pressure, or HPZ, includes the B, C and D openings. It is therefore 
about 3 cm. in length and crosses the point of respiratory reversal or the hiatus. Note that “relaxation” 
occurs at B, C and D prior to the appearance of any newly swallowed barium. Broad after-contractions 
occur at A, B and C but not at D. No change in pressure occurs at E which was located in the fundus. On 
the pressure tracings, transient pinchcock action and emptying of the submerged segment are indicated by 
the gaps in the black bars underneath tracings C and D (arrows). 


normal sphincteric mechanism in the esoph- 
agogastric region 1s demonstrated also by 
intraluminal pressure studies. In 1:956, 
Myke et al. described "the gastroesopha- 
geal sphincter in healthy human beings." 


They showed that there is a zone, the high 
pressure zone or HPZ, in the esophagogas- 
tric region about 3 cm. in length in which 
resting pressures exceed fundic pressure 
and in which the elevated pressures disap- 


VoL. 103, No. 2 


The Inferior Esophageal Sphincter 


263 





ic. 14. Selected cine frames from a dog in whom the phrenico-esophageal membrane had been divided and 
the crura separated. No barium is being swallowed during this sequence; the barium in the esophagus 
represents reflux from the stomach which occurred with each inspiration as long as the observations were 
continued. Flow is in retrograde fashion between Frames 3 and 6. The barium column in the region of the 
hiatus (between clips) is wide and continues directly into the fundus of the stomach without angulation or 


incisura. 


pear at the onset of a swallow in anticipa- 
tory fashion. At the end of a swallow, the 
original HPZ is reconstituted (Fig. 12). 
Diminution or absence of the HPZ, with or 
without evident herniation, has been cor- 
related with the occurrence of reflux and 
symptoms of heartburn.” These observa- 
tions furnish substantial evidence for the 
sphincteric nature of the HPZ. In contrast 
to Lerche’s sphincter, however, the normal 
HPZ!'47 begins above the hiatus of the dia- 
phragm and extends distally to the cardiac 
orifice (Fig. 13). This region presumably 
corresponds to the collapsed vestibule plus 
cardiac canal. The peak or maximum point 
in the pressure profile (MHP) is located be- 
low the upper margin of the hiatus corre- 
sponding to the location of firmest attach- 
ment of the phrenico-esophageal mem- 
brane. Proximal to the HPZ is a short tran- 


sitional pressure zone (TPZ) in which rest- 
ing pressure is less than fundic pressure but 
exceeds the slightly negative pressure in the 
body of the esophagus. This transitional 
zone may be equated with the region of the 
cap or the flare seen during the filled phase. 
According to this thesis, the A level be- 
tween the HPZ and the TPZ is not evident 
normally as any unique point of the pres- 
sure profile. It is convenient to assume that 
the normal MHP corresponds to the resting 
position of the A level? but this assump- 
tion requires that the vestibule be located 
entirely below the hiatus between swal- 
lows. 

The nature of the normal HPZ 1s not en- 
tirely clear. There is no doubt that intrinsic 
factors play a significant role.!° However, 
extrinsic factors also play an important 
role.2 This is indicated by animal experl- 
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ments in which the attachment of the 
esophagogastric region to the crura of the 
diaphragm, that is, the phrenico-esopha- 
geal membrane or ligament, is cut.? In 
such animals, reflux is free or easily induced 
(Fig. 14) and the HPZ diminishes or disap- 
pears. The HPZ may reappear after reat- 
tachment of the membrane.? These find. 
Ings are not easy to explain although they 
may be related to the fact that the fascial 
attachments normally form a supporting 
cuff around the esophagogastric region 
which extends deeply into the fibroelastic 
framework of the esophagus, 81422.37 [Ey 
dence for the importance of extrinsic 
factors is impressive clinically. Patients 
with “chalasia,”! that is, free reflux under 
the influence of gravity without herniation, 
regularly show loose phrenico-esophgeal at- 
tachments and widening of the hiatus (Fig. 
15; 16; and 17, 4-D). On manometric 
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studies, such patients show little or no 
evidence of any zone of elevated resting 
pressure.? Although the mechanism is not 
entirely clear, it is evident that normal ana- 
tomic relationships are necessary in the 
esophagogastric region for normal func. 
tion. Chalasia, however, is only the end 
stage of progressive stretching of the phre- 
nico-esophageal membrane and widening 
of the hiatus which in its earliest stages Is 
dificult to identify. Some term such as 
"hiatal incompetence" is useful to apply to 
recognizable intermediate stages in which 
reflux may occur only when intragastric or 
intra-abdominal pressure is naturally or 
artificially increased. Roentgenologically, 
the width of the hiatus must be judged by 
the width of the barium column traversing 
it. The width of this column varies in the 
erect and recumbent positions, with the 
consistency. of the barium administered, 





Fc. 15. Changes in chalasia shown diagrammatically in sagittal section. Panel 1 shows a normal appearance. 
The squamocolumnar junction is indicated by Z, the phrenico-esophageal membrane by PE, the diaphragm 
by D, the diaphragmatic indentation by DI, the cardiac orifice by C, and the cut lesser omentum by L. The 
peritoneum is shown in dashed fashion. The heart (H), the aorta, and the celiac artery (Cel) are also indi- 


cated. Panel 2, adapted from Hayward," indicates th 
of its posterior margin (arrow) which is displaced downward as well as backw 


at the widening of the hiatus is mostly at the expense 


ard. This places a portion of 


the stomach above the posterior border of the hiatus and, combined with incompetent sling fibers, effaces 
the submerged segment. The effacement of the cardiac incisura is difficult to show in this diagram since a 
frontal section is required. Panel 3 shows "conversion" of the status shown in Panel 2 into a small sliding 
hernia. The width of the hiatus is smaller and the phrenico-esophageal membrane (arrow) is stretched 
upward. The B level may or may not be indicated by notches. Note that surrounding fat and soft tissue 
displaced into the hiatus may compress the wall of the stomach and create a different type of "submerged 


»» 
segment. 
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Vic. 16. Diagrammatic indication of ineffectual sling Bbers associated with hiatal incompetence. Vestibule 

is dotted, sling fiber region is cross-hatched. The cardiac canal is effaced and there is a broad funnel-like 

communication of this region with the remainder of the stomach. As in patients with sliding hernias, a 
short zone of maximum resting high pressure (MHP) may appear at the A level with little or no elevated 
pressure in the vestibular segment. However, if reflux is free (chalasia), there is no resting pressure above 
fundic pressure at any site. 


the size of the bolus swallowed, the segment. In extreme form, no tube-sac 
forcefulness of the stripping wave, and the junction of any kind may be evident, that 
amplitude of the pressure gradient between is, no cardiac incisura or orifice is seen. As 
abdomen and mediastinum. The hiatus is noted above, absence of the incisura may 
not a rigid structure and its normal width be ascribed to incompetence of the sling 
is difficult to specify. An attempt to demon- fibers which fail to contract to form a car- 
strate “maximum” hiatal width in repro- diac canal. The cardiac canal under these 
ducible fashion may be made by having the circumstances, therefore, appears to be 
patient lie on a radiolucent bolster while he part of the fundus of the stomach. Efface- 
drinks fluid barium continuously. This ment of the submerged segment or sling 
will permit a comparison of the caliber of fiber incompetence is an integral part of 
the barium column in the hiatus with the hiatal incompetence. If an obvious hernia 
caliber above and below it. In the erect po- 1s present, stretching of the phrenico- 
sition, there is little relationship between esophageal membrane and widening of the 
the size of the hiatus and the width of the hiatus may be assumed despite the fact 
barium column traversing 1t. This appears that the width of the hiatus may not be ac- 
to be due to the fact that the distending tually or demonstrably enlarged on roent- 
force of the barium column in the hiatus in gen examination. In such cases, a hiatal 
this position 1s small since gravity assists channel is formed by the thick walled stom- 
flow and a forceful peristaltic wave is un- ach and surrounding soft tissue displaced 
necessary. Despite a markedly wide hiatus, into the deformed hiatus. This channel is 
a deep inspiration usually succeeds in cut- "submerged" as is the normal abdominal 
ting off the barium column as in a normal gullet and may play a role in preventing 


= 
. 


pinchcock action. reflux. At operation, after relieving tension 
Since the width of the hiatus on roentgen = on the hiatal margins by reduction of 
examination is difficult to determine, it is the hernia, the true width of the hiatus 
fortunate that hiatal incompetence of any can be determined and is always increased. 


significant degree `s also associated with There is in reality no sharp distinction 
shortening or effacement of the submerged between hiatal incompetence and minimal 






lic. 17. Four examples of chalasia. In all of these patients, heartburn was a prominent clinical feature and 
reflux was easily induced. (4) The barium column in the region of the hiatus (H) is wide. There is no 
distinct cardiac orifice or cardiac incisura. (B) In this patient, even in the erect position, reflux into the 
esophagus occurred on deep inspiration. There is no submerged segment; the hiatus is wide. (C) This 
patient had undergone a subtotal gastrectomy for ulcer. The absence of a submerged segment and cardiac 
incisura is striking although the diaphragmatic indentation (arrow) maintains a "cardiac orifice." (D) This 
examination was done some time after a conventional ty pe of repair for a rather large hiatal hernia. The 
clips indicate the level of the hiatus (H). A faint A ring is apparent. The hiatus IS wide and there is no 
submerged segment. 
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Fic. 18. Diagrammatically, the possibility of conversion or interchange of a sliding hernia into chalasia 1s 
indicated. In Panel 1, a typical hernial sac is shown with a relatively narrow hiatus. [n Panel 2, reduction 
of the hernia is illustrated with outward or lateral stretching of the phrenico-esophageal membrane by the 
crura. PEM indicates the phrenic-esophageal membrane; the squamocolumnar junction is indicated by 


the Z line. 


hiatal herniation. In a given patient 
(Fig. 18; and 19, 4, B, and C), the 
phrenico-esophageal membrane may be 
elongated vertically at one time (sliding 
hernia) and laterally at another time 
(hiatal incompetence with reduction 
of the hernia). The hiatus is wider in the re- 
duced state but this is difficult to demon- 
strate roentgenologically since maneuvers 
designed to demonstrate the maximum 
width of the hiatus by increasing intra- 
abdominal pressure also cause recurrence 
of the sliding hernia. However, severelv 
symptomatic chalasia may exist for many 
years without progressive herniation. 
When free reflux is present, the pressure 
gradient across the hiatus displaces gastric 
contents from the abdomen into the medi- 
astinum and thereby, in a sense, prevents 
or delays displacement of the stomach ıt- 
self. 

Hiatal incompetence as described above 
involves stretching of the phrenico-esopha- 
geal membrane, widening of the hiatus, ef- 
facement of the submerged segment, in- 
complete contractility of the sling fi- 
bers, and an alteration in the normal 


HPZ.+30 The alteration in the normal HPZ 
‘s related to diminution in sphincteric ac- 
tivity of the vestibular and cardiac canal 
segments secondary to extrinsic changes. 
In some cases, no zone of resting elevation 
pressure is present (chalasia) while in 
others there is a diminution in amplitude or 
length or a qualitative change in the pres- 
sure profile. Changes in the pressure profile 
depend on another factor, namelv, the de- 
gree to which the muscle fibers at the A 
level respond in compensatory fashion to 
form a contractile ring or a "Lerche sphinc- 
ter." Roentgenologically, some evidence of 
a ring at the A level 1s seen more often than 
not in patients with sliding hernias. It may 
be evident transiently at the beginning of 
filling (Fig. 2) because of delay in relaxa- 
tion or persist throughout filling (Fig. 11) 
as a result of incomplete relaxation. Prema- 
ture closure may occur and some barium 1s 
often trapped in the tubular esophagus. 
Resting pressure at the site of a prominent 
persistent À ring may equal or exceed the 
normal maximum HPZ, that is, a spastic or 
"hypertensive" ring may be present (Fig. 
20; and 21, 4—-£). Recognition of hiatal in- 
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l'IG. 19. Patient showing marked "sliding" of a hiatal 
with the patient prone in the right anterior oblique 





hernia. (4) Appearance of the esophagogastric region 
position but no bolster under the abdomen. The sub- 


merged segment (arrows) appears somewhat shortened and widened but these findings are equivocal. (B) 
Same patient lying on a bolster shows an obvious hernia with marked widening of the hiatus (between 


unlabeled arrows). M indicates a probable mucosal junctional 


ring. Manometric studies showed little 


elevation of resting pressure at any site—with and without the bolster. (C) Same patient after a Nissen 
type of fundic plication and hernia repair shows a long, newly constructed, submerged segment (arrow), 


competence may be difficult in such cases if 


distention distal to the ring cannot be 
achieved. Moreover, reflux is absent and, 
on manometry, the "hypertensive" ring 
may simulate a short but normallv located 
HPZ. When an A ring is completely ab- 
sent, there is usually little, if anv, local in- 
crease of resting pressure above the fundic 
level. This indicates that the unsupported 
vestibular segment is intrinsically a weak 
sphincteric mechanism. 

The concept of a persistent A ring às an 
abnormal motor response is of assistance in 
interpreting the findings in the condition 
designated as "diffuse spasm of the esopha- 
gus. ? A characteristic feature of this con. 
dition, in addition to tertlary contractions 
or curling of the tubular esophagus, is a 
prominent persistent À ring (Fig. 21, 4—E). 


This is evident manometrically by the pres- 
ence of a “hypertensive” sphincter? Dys- 
phagia in such patients appears to be due 
primarily to "spasm" of the A ring which 
may not distend beyond a few millimeters. 
A persistent or “spastic” A ring in the ab- 
sence of diffuse spasm may occur (Fig. 21D; 
and 22, //- D) but is rarely the cause of se- 
vere dysphagia presumably because some 
relaxation on swallowing does occur, the 
ring is pliable, and a normal peristaltic 
wave is sufficiently forceful to overcome 
any obstruction at the site of the ring. The 
modest symptoms due to a “spastic” A 
ring secondary to herniation may be ex- 
pected to disappear after satisfactory hia- 
tal hernia repair. Myotomy at the time of 
Operation is rarely indicated. 

It is of interest that a prominent A ring 
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Fic. 20. Combined study in a man with occasional dysphagia and a persistent prominent "hypertensive" 
A ring. (Reproduced from Heitmann eż a/." with permission of the publisher.) Patient was lying on a bolster. 
A short region of resting pressure elevated 25 mm. Hg above fundic pressure was recorded from the middle 
opening (above the middle opaque clip). When the ring was first seen (Frame 1), it was located at this 
level. Flow through the ring began (Frame 1) when increasing pressure at the upper opening and decreasing 
pressure at the middle opening became equal to fundic pressure. The maximum diameter of the ring is 
shown in Frame 2 (arrow). The ring moved proximally about a centimeter as the vestibule distal to it 
elongated during filling (Frames 2 and 3). A typical peristaltic wave was recorded from the upper opening 
and a broad after-contraction from the middle opening. No change in pressure occurred at the lower 
opening. 
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l'1G. 21. “Spastic” or prominent 
diffuse esophageal spasm shows 


persistent A rings in patients with frequent 
a marked discrete contraction at the A level as well as | 


dysphagia. (4) Patient with 
rregular contrac- 


Vor. 103, No. 2 
may be seen in some patients with achala- 
sia (Fig. 23, 4-D). When achalasia and 
herniation are both present, the persis- 
tently narrowed segment appears to be an A 
ring. The diagnosis of achalasia in such 
cases depends on recognition of typical 
motor abnormalities in the body of the 
esophagus. A prominent A ring may also 
occur in early achalasia without any appar- 
ent associated hiatal incompetence. The 
roentgen appearance in these cases may be 
confusing since the long narrowed tapered 
segment typical of achalasia is absent. 

The realization of the significance of a 
wide hiatus and an effaced submerged seg- 
ment is of considerable assistance in inter- 
preting findings in patients after hiatal her- 
nia repair. It is not necessary in such cases 
to demonstrate that a portion of the stom- 
ach is above the hiatus. If the hiatus is wide 
and there is no submerged segment of any 
kind (Fig. 17D), the operative result is 
likely to be unsatisfactory. An opera- 
tive procedure for repair of a hiatus 
hernia cannot be successful if it ends up 
with a broad funnel-like communication 
through the hiatus despite the fact that the 
hernia is reduced. On the other hand, if a 
submerged segment is reconstructed at op- 
eration (Fig. 19C), reflux will be corrected 
despite the nature of the epithelium lining 
the segment. 

Ordinarily there is little difficulty in dis- 
tinguishing a contractile ring from a mu- 
cosal junctional ring since the first is vari- 
able and functional while the second is stat- 
ic and fixed. A Schatzki tvpe of ring re- 
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sembles a diaphragm with thin rectangular 
contour defects while the contractile ring 
is longer, broad-based or spindle-shaped. 
There may be cases, however, in which dit- 
ferentiation is difficult particularly 1f only 
one persistent ring is seen. Functional 
changes related to the action of the sling 
fibers may also stimulate an A ring (Fig. 
24, A-D). However, these usually appear 
as minute notches or shallow indentations. 
A concentric discrete contraction which 
completely divides or delays the barium 
column does not occur at the sling fiber 
level. Fibrous peptic strictures (Fig. 25) 
may also resemble a contractile ring and it 
is possible that fibrosis and “spasm” may 
be associated. A peptic stricture usually is 
asymmetric or eccentric, more rigid than a 
pure contractile ring and may be associated 
with ulceration or diffuse esophagitis. 


SUMMARY 


The normal sphincteric mechanism in 
the esophagogastric region is represented 
by a zone of resting pressure greater than 
fundic pressure—the manometric high 
pressure zone or HPZ. The HPZ 1s about 3 
cm. in length, begins about 1 cm. above 
the hiatus and extends to the cardiac 
orifice. Pressure in this zone decreases 
prior to the arrival of a bolus. Anatomically 
this zone includes the collapsed vestibule 
and cardiac canal. The vestibule is de- 
marcated distally by the squamocolumnar 
junction or constrictor cardiae fibers, and 
proximally by a potential contractile or A 
ring about 2 cm. above the mucosal junc- 











tility and excessive distensibility of the body of the esophagus. (B) Same patient during the same examina- 
tion but without a bolster under the abdomen. This study shows the maximum demonstrable diameter of 
the A ring. A 1 inch barium tablet failed to pass the ring. The pouch distal to the ring is the vestibule but 
some degree of hiatal incompetence is probably present. (C) Another patient with diffuse esophageal spasm 
and a prominent A ring (arrow) which never distended normally. Tertiary contractions at intervals above 
the A ring are also prominent. (D) Another patient. No significant motor abnormality in the body of the 
esophagus was evident during roentgen examination. An A ring (arrow) was prominent and persistent. (Æ) 
Same patient as in D. Complete contraction at A level (arrow). At operation, a small hernia was found but 
no ring was evident on palpation or careful inspection through a high gastrotomy. Dysphagia and the ring 


disappeared after simple hernia repair. 
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l1G. 22. Persistent A rings in patients with hiatal incompetence or small hernias and occasional dysphagia. 
(4) In this patient, an A ring persisted but distended to the degree shown in this figure. H indicates the level 
of the hiatus. The hiatal channel is wide and the cardiac incisura effaced. The small pouch above the hiatus 
consists for the most part of the vestibule. (B) Same patient as in 4 during an inspiration confirms the 
hiatal level (H) by pinchcock action. The region of the A ring is completely contracted. When the empty 
segment at the A level is as long as this, adjacent portions of the tubular esophagus and vestibule contribute 
to 1t. (C) Another patient. In this case, nonperistaltic activity in the body of the esophagus was frequent. 
(D) Another patient. In this case, normal peristaltic activity was present in the body of the esophagus. 





Vic. 23. Examples of achalasia with prominent A rings. Dysphagia was present in all. (4) Moderately severe 
achalasia demonstrated by pressure studies and a positive mecholyl test. The ring at the A level was con- 
stant although variable in diameter. (B) Early achalasia proved by pressure studies and a positive mecholy| 
test. Elevated resting pressure, not above the normal range, was present at the level of the persistent A 
ring (arrow). There is evidence of minimal hiatal herniation or incompetence on this and other roentgeno- 
grams. (C) Achalasia and hiatal herniation. A constant A ring (arrow) was present. This patient came to 
autopsy because of an unrelated condition and there was no organic stricture. (D) Achalasia and hiatal 
herniation. A prominent A ring simulated a short normal sphinctezic zone on manometric study. A positive 
mecholyl test was demonstrated on cine study. The persistent ring suggests a peptic stricture but this 
patient complained of dysphagia for several years without preceding heartburn. 
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lic. 24. (4-D) Four spot views of the esophagogastric region in a patient with a small sliding hiatal hernia 
showing a variety of appearances at the A level, the B level, and the region of the hiatus. The B level in- 
dentations represent activity of the sling fibers which are completely distended in the upper right frame. 
This patient did not complain of dysphagia although motor activity in the body of the esophagus was also 


disturbed. 


tion in the filled state. The cardiac canal 
extends from the vestibule to the 
cardiac orifice or This 
canal is gastric-lined and enclosed by the 
sling fibers continuous with the inner ob- 
lique muscle laver of the stomach. With 


cardiac rosette. 


progressive stretching of the phrenico- 
esophageal membrane and widening of the 
hiatus, the HPZ diminishes or disappears 
(hiatal incompetence). The sling fibers fail 
to contract completely so that the cardiac 
canal becomes part of the fundus of the 
stomach. The normal cardiac incisura and 
orifice are effaced resulting in shortening or 
obliteration of the normal roentgenologic 
submerged segment. The vestibule fills and 
empties normally but does not maintain 
normally elevated pressure in the resting 


phase. These changes are progressive and 
lead finally to free reflux (chalasia) because 
no functional or mechanical anti-reflux 
mechanism remains. However, reflux mav 
be prevented by the appearance of a prom- 
inent persistent À ring which may act as a 
short sphincteric zone of resting elevated 
pressure at the proximal margin of the ves- 
tibule. Local resting pressure at the site 
of an A ring may equal or exceed the 
peak pressure of the normal HPZ. 
^ prominent A ring is usually desig- 
nated the "inferior esophageal sphincter" 
in accordance with Lerche's original ana- 
tomic descriptions. However, if this term is 
to be used, it must not be equated with the 
normal esophagogastric sphincteric mech- 
anism or HPZ. Prominent persistent A 
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Fic. 25. Selected cine frames in a patient with a proved peptic stricture located a short distance proximal to 
the squamocolumnar mucosal junction. The stricture (black arrow, Frame 1) appears quite rigid and there 
is little longitudinal mobility during filling and emptying. White arrows in Frames 3, 4 and § indicate vari- 
able shallow indentations seen during filling presumably due to the sling fibers. An opaque pill (Frames 7 
and 8) 3 inch in diameter, failed to pass the stricture. 


rings are also seen in other functional ab- 
normalities of the esophagus—regularly in 
diffuse esophageal spasm and occasionally 
in achalasia. An A ring which fails to relax 
or distend may occasionally cause severe 
dysphagia without associated functional 
abnormality of the body of the esophagus. 
However, the usual A ring associated with 
a sliding hernia is rarely the cause of severe 
dysphagia and does not require myotomy 
at the time of hernia repair. 


Bernard S. Wolf, M.D. 
Department of Radiology 
The Mount Sinai Hospital 
II East 100th Street 

New York, New York 10029 
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DEMONSTRATION OF THE DISTAL ESOPHAGEAL 
| POUCH IN ESOPHAGEAL ATRESIA 
WITHOUT FISTULA* 


By LEONARD E. SWISCHUK, M.D. 
OKLAHOMA CITY, OKLAHOMA 


IR selection of an appropriate surgical 
procedure for correction of esophageal 
atresia without fistula is dependent on the 
length of the proximal and distal esophageal 
pouches. If they are long and generous, an 
end-to-end esophageal anastomosis is pos- 
sible, whereas if they are short and far 
apart, a colon interposition is required. 
Preoperative assessment of the size of the 
esophageal pouches is therefore of consider- 
able significance and is accomplished pri- 
marily by roentgenographic techniques. 
The proximal pouch is usually first identi- 
fied on the plain roentgenogram as an air 
filled blind sac; confirmation is then ob- 
tained with contrast studies. Visualization 
of the distal pouch has not received similar 
attention. It is the purpose of this paper to 
demonstrate the roentgenographic delinea- 
tion of this pouch. 

Utilizing the fact that many normal new- 
born infants reflux gastric content into the 
esophagus,*5 a technique for regurgitation 
of barium into the distal esophageal pouch 
was evolved. The procedure, simple and 
innocuous, consists.of introducing barium 
into the stomach after a gastrostomy has 
been performed. Thereafter, under fluoro- 
scopic control, barium is refluxed into the 
distal esophageal pouch with maximal fill- 
ing being obtained by turning the infant on 
his left side. At this point spot roentgeno- 
grams are obtained and assessed with the 
roentgenograms demonstrating the proxi- 
mal pouch. Utilizing these two studies an 
accurate estimation of the “‘gap” between 
the proximal and distal pouches is derived. 

Recently Altman eż a/ indicated success 
with a similar maneuver and suggested its 
use as a routine investigation procedure in 
esophageal atresia without fistula. In view 


of the fact that it is a simple and easily per- 
formed procedure, and because it provides 
immediate useful information to the sur- 
geon, the author believes that reiteration 
with the following 4 cases is justified. 


REPORT OF CASES 


Case 1. L. L., a 3 day old premature infant, 
weighing 5 lb. 2 oz, was admitted to the 
Children's Memorial Hospital, Oklahoma City 
on June 3, 1963 with a typical history of respi- 
ratory distress and choking on feeding. A tube 
could not be passed into the stomach and 
roentgenography showed an air filled proximal 
esophageal pouch and an airless abdomen. 
Contrast medium studies of the upper pouch 
showed that it extended to the level of T3 
(Fig. 14). On the following day a feeding gas- 
trostomy was performed and retrograde filling 
of the distal esophageal pouch was achieved. 
The small, short pouch was noted to extend to 
the level of T9 (Fig. 1B). 

Because of the extensive “gap” between the 
proximal and distal esophageal pouches, it was 
thought that direct anastomosis was impossible 
and plans were made for a colon interposition. 
Unfortunately, 2 days later the infant de- 
veloped a gastric perforation and peritonitis. 
A laparotomy was performed and the perfora- 
tion sealed but the infant did poorly and ex- 
pired the next day. At postmortem examina- 
tion, in addition to the esophageal atresia and 
gastric perforation, a complex cardiac anomaly 
was found in the form of an arteriovenous 
communis and a single ventricle. 


Case r1. D. L., a § day old premature infant 
was admitted to the Children's Memorial 
Hospital, Oklahoma City, on June 23, 1964, 
with a diagnosis of esophageal atresia without 
fistula. A history similar to that noted ir Case 
1 was elicited and roentgenography again re- 
vealed an airless abdomen and an air filled 
proximal pouch extending to the level of T4. 
This was confirmed with contrast medium 


* From the Departments of Radiology and Pediatrics, University of Oklahoma Medical Center, Oklahoma City, Oklahoma. 
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liG. 1. Case 1. (4) There is a proximal pouch extending to the inferior aspect of T3. (B) A very small distal 


esophageal pouch extends to the inferior aspect of 
and colon interposition was the procedure of choice. 


studies (Fig. 2.7) and 3 days later a gastrostomy 
was performed. Approximately 3 weeks later a 
barium study of the distal esophageal pouch was 
carried out, and an extremely long distal pouch, 
extending to the level of T3—4 was demonstrated 
(Fig. 25). Because of these findings a direct 
esophageal anastomosis was planned and per- 
formed 2 months later. The infant did well 
postoperatively and in subsequent follow-up. 


To. The distance between the two pouches was long 


Case rir. C.M., a 58 hour old infant was ad- 
mitted to the Children's Memorial Hospital, 
Oklahoma City, on October 31, 1966. The usual 
history of choking with feeding was elicited and 
roentgenography revealed a rather large air 
hlled proximal esophageal pouch extending to 
the level of T$ (Fig. 3.7). In addition, no air 
was seen in the abdomen and on the basis of 
these findings it was thought that the patient 





liG. 2. Case 11. (4) The proximal pouch extends to approximately the inferior aspect of T3. (B) The exceed- 
ingly long distal pouch extends to about the level of T3-4. A vague outline of the proximal pouch is seen 
(arrows). The pouches, in this case, were exceptionally close together and an easy end-to-end anastomosis 
was accomplished. 
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FIG: 3. 


Case 111. (4) There is an exceedingly generous and large proximal pouch distended with air (arrows). 


It extends down to the level of Ts5-6. Note the barium filled distal pouch at the bottom. This 1s more 
clearly shown in (B), where the distal pouch extends to the level of T8. In view of the rather generous 
proximal pouch an end-to-end anastomosis was performed. 


had esophageal atresia without fistula. A gas- 
trostomy was performed and 7 days later the 
distal pouch was demonstrated with barium. It 
extended to the level of T8 (Fig. 35). 

Despite the medium length of the distal 
esophageal pouch, a direct esophageal anasto- 
mosis was planned in hopes of utilizing the ex- 
tremely generous proximal pouch. The anasto- 
mosis was performed approximately 1 month 
later and the infant did well in the immediate 
postoperative period. One week later, however, 
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complications developed with a breakdown of 
the anastomosis and an associated right side 
empyema. The empyema was drained, the dis- 
tal esophageal pouch closed, and a cervical 
esophagostomy performed. The patient did 
well thereafter and a colon interposition was 
being planned. 


Case iv. B.M., a 36 hour old, 3 lb. 6 oz. in- 
fant was admitted to the Children's Memorial 
Hospital, Oklahoma City on January 6, 1967 





Frc. 4. Case 1v. (4) An air filled proximal pouch (arrows) extends to the level of T3. (B) The barium dis- 
tended distal pouch extending to the superior aspect top of Tg is shown. Because of the extensive gap 
between the two pouches a colon interposition was planned. 


280 


with respiratory distress and choking with feed- 
Ing. Roentgenography showed an airless ab- 
domen. An air filled proximal esophageal pouch 
extending to the level of T3 was noted and was 
subsequently confirmed with contrast medium 
studies (Fig. 4/7). A gastrostomy was then per- 
formed and 3 days later the distal esophageal 
pouch was demonstrated by refluxing barium 
from the stomach into the pouch (Fig. 4B). It 
was noted to extend to the level of Tg and be- 
cause of the rather long distance between the 
ends of the two pouches it was decided that a 
colon interposition would be performed at a 
later date. Unfortunately, before this could be 
accomplished, the patient developed a severe 
gastroenteritis with septicemia and expired. 


DISCUSSION 


It is believed that the ability to demon- 
strate the distal esophageal pouch in each 
of the 4 presented cases was of considerable 
value in the preoperative assessment of 
each patient. In Cases 1 and 1v the distance 
between the two pouches was rather long 
(from T3 to Tg) and colon interpositions 
were planted for these patients. On the 
other hand, in Cases 11 and 11, the pouches 
were rather generous and end-to-end esoph- 
ageal anastomoses were performed. In Case 
u the distal pouch almost met the proximal 
pouch and, of course, lent itself to easy an- 
astomosis. In Case 111 the distal pouch did 
not extend as high as in Case 11, but when 
considered along with the extremely gen- 
erous proximal pouch, it was thought that 
a direct end-to-end esophageal anastomosis 
was feasible. This latter case, in some re- 
spects, is akin to the cases recently reported 
of end-to-end esophageal anastomosis after 
surgical elongation of the proximal pouch.*4 
The difference, in our case, was that the 
proximal pouch was large enough naturally 
and surgical elongation was not required. 


CONCLUSION 


Refluxing of contrast material from the 
stomach into the esophagus for delineation 
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of the distal esophageal pouch in esopha- 
geal atresia without fistula is a relatively 
simple maneuver to perform. The informa- 
tion obtained, regarding the length and 
size of the distal esophageal pouch, is ex- 
tremely useful to the surgeon, as he decides 
upon the most appropriate procedure for 
correction of the anomaly. It is suggested, 
therefore, that this procedure be attempted 
in every case of esophageal atresia without 
fistula before definitive surgery is under- 
taken. 


SUMMARY 


Demonstration of the distal esophageal 
pouch in esophageal atresia without fistula 

was accomplished 1 In 4 cases. The simplicity 
of the procedure is pointed out and, in view 
of the helpful information it provides, it is 
suggested that it become a routine proced- 
ure in the preoperative assessment of eso- 
phageal atresia without fistula. 

The information obtained is of aid to 
the surgeon in deciding upon the appropri- 
ate surgical procedure for correction of this 
anomalv. 


Department of Radiology 

University of Oklahoma Medical Center 
800 N. E. 13th Street 
Oklahoma City, Oklahoma 73104 
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ROENTGENOGRAPHIC DEMONSTRATION OF 
UNUSUAL EXTRA-ESOPHAGEAL VARICES* 


By RICHARD J. FLEMING, M.D.,t and WILLIAM B. SEAMAN, M.D. 


HILE it is widely appreciated that 

cardioesophageal varices occur in 
portal hypertension, it is not generally 
known that varices may occur in many 
other areas. These alternate sites of venous 
collateral circulation are the mesentery, 
retroperitoneal area, small and large bowel, 
and the region adjacent to the diaphragm 
and gallbladder. McIndoe? had classified 
the hepatofugal collateral channels into 3 
general groups on an embryologic basis: 


t. Those located at transition zones be- 
tween squamous and glandular epi- 
thelium, e.g., at the gastroesophageal 
junction and anus. 

. At the site of the obliterated fetal cir- 
culation in the falciform ligament 
comprising the umbilical and paraum- 
bilical veins. 
Areas where the gastrointestinal tract 
becomes retroperitoneal developmen- 
tally, that is, where bare surfaces come 
in contact with somatic tissues, e.g., 
the duodenum, descending and 
ascending colon, pancreas, spleen, and 
liver. Communications may likewise 
be found in adhesions anywhere in the 
abdomen. 
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Although some of these channels may be 
demonstrable by splenoportography or by 
arterial injection techniques, the roentgen- 
ographic identification of varices in the dis- 
tal stomach or in the small and large intes- 
tine using barium is extremely rare. It is 
the purpose of this paper to demonstrate 
and discuss unusual manifestations of var- 
ices. 

The most common collateral channel oc- 
curring with intrahepatic portal obstruc- 
tion is through the coronary or left gastric 


vein which anastomoses with esophageal or 
paraesophageal veins which in turn empty 
into the azygous venous svstem.! Com- 
monly accompanying this channel are ab- 
normally dilated veins which pass from the 
splenic vein to encircle the gastric fundus 
and contribute to the formation of gastric 
fundic varices. These are the short gastric 
veins (vasa brevia). Less frequently in- 
volved are the superior mesenteric vein, 
umbilical or paraumbilical veins and gas- 
troepiploic veins. Retroperitoneal channels 
which originate in the splenic vein to an- 
astomose with the adrenal, then the renal 
vein to eventually drain into the inferior 
vena cava, is one of the more common 
“naturally occurring" portal-systemic an- 
astomoses. Despite the fact that this latter 
type of communication may approximate 
in size those surgically created, they in- 
variably are ineffective in reducing the risk 
of hemorrhage.?5 

The development of these various anas- 
tomotic routes appears to involve dilata- 
tion of already existing channels rather 
than the formation of new ones. Exactly 
which collateral complex predominates 
seems to bein the realm of congenital varia- 
tion.’ Edwards!" by dissection and roentgen- 
ographic techniques demonstrated abun- 
dant anterior and deep porto-systemic col- 
lateral communications in both normal and 
cirrhotics. Madden e£ a/.” confirmed these 
findings by identifying pre-existing porto- 
systemic connections In $o per cent of 
normal human specimens studied by post- 
mortem injection techniques. It seems 
likely that individuals with these natural 
communications of sufficient size and num- 
ber still will not be able to handle their 
portal hypertension.?* 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., Sept ember 25-29, 1967. 
From the Department of Radiology, Columbia-Presbyterian Medical Center, New York, New York. 
1 Present Address: The New York Hospital-Cornell Medical Center, New York, New York. 
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GASTRIC VARICES 


Varices in the 
monly associated 


gastric cardia are com- 
with esophageal varices 
although they may exist independently. 
These fundic varices represent dilated 
peripheral branches of the short gastric and 
left gastric veins. The rare varices in the 
mid and distal stomach are dilated 
branches of the gastroepiploic, left and 
right gastric veins. The absence of esopha- 
geal varices in the presence of gastric var- 
ices may be explained at times by direct 
anastomoses of gastric veins with retro- 
peritoneal veins or splenic vein obstruction 
proximal to a patent normotensive left 
coronary vein. 

The roentgenographic appearance of gas- 
tric varices consists of multiple, smooth, 
lobulated radiolucent filling defects pro- 
jecting between curvilinear, crescentic col- 
lections of barium. Since blood passes 
through the gastric venous system to reach 
the esophageal venous plexus, gastric 
varices should theoretically occur in every 
patient who has esophageal varices, and, as 
Samuel?’ indicated, could be the earliest 
evidence of variceal disease. Evans and De- 
lany" were able to make a definite diagno- 
sis of gastric varices in 26 of 40 patients 
with portal hypertension and an indefinite 
diagnosis in $ others. Liebowitz?’ noted a 
high incidence of gastric varices when coro- 
nary gastroesophageal collateral channels 
were present and in his series they coexisted 
with esophageal varices in every patient 
that hemorrhaged. 

The true incidence of gastric varices is 
hard to determine because of the difficulty 
in ditterential diagnosis. Their roentgeno- 
graphic appearance frequently is simulated 
by the normally prominent, irregular rugal 
pattern in the proximal stomach or else 
suggests diagnoses such as polypoid gastric 
carcinoma, lymphosarcoma, polyps, Mene- 
trier’s disease or intramural tumors. When 
there is a history of liver disease, sple- 
nomegaly or demonstrable esophageal var- 
ices, the diagnosis is easier. There are nu- 
merous reports in the literature attesting 


Richard J. Fleming and William B. Seaman 





June, 1968 


to this difculty of differential diagno- 
61g, 2:12,13,15,18,32 

The following case is of interest because 
gastric varices in the fundus occurred with- 
out hepatic cirrhosis and without associ- 
ated esophageal varices. 


Case 1. This 45 year old female was first ad- 
mitted to the hospital in September, 1960, be- 
cause of a 2 month history. of left subcostal 
pain and low grade fever. There was a history of 
three laparotomies and an appendectomy in 
1933, acute bowel obstruction secondary to 
adhesions in 1947, and an exploration in 1955 
because of repeated, massive hematemesis. 

Roentgenographic examination of the upper 
gastrointestinal tract at the time of admission 
was interpreted as showing coarse, disordered 
folds in the gastric fundus, compatible with a 
neoplasm, probably lymphoma (Fig. 1). De- 
spite the use of many techniques no esophageal 
varices could be demonstrated. Her stools were 


Fic. 1. Case 1. Round, lobulated filling defects in the 
d = * 
gastric fundus due to gastric varices in a patient 
without porta! hypertension. 
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gualac positive and the hemoglobin level was 
8.8 gm. per cent. 

On October 2, 1960, while in the hospital, the 
patient started to hemorrhage actively re- 
quiring gastric hypothermia. Since this did not 
completely control the bleeding, surgery was 
performed on October 3, 1960. Situated in the 
fundus of the stomach was a cluster of engorged, 
reddened rugae, which resembled a cluster of 
prolapsed hemorrhoids. The remainder of the 
gastric mucosa was normal. The spleen was 
adherent. 

Histologic examination of the surgical speci- 
men revealed the gastric rugae to be prominent 
in the fundus and exhibited confluent petechial 
hemorrhage into and beneath the mucous mem- 
brane. There was no gross evidence of heman- 
gioma nor of any other tumor. The spleen 
weighed 262 gm. 

Microscopic examination of the fundus 
showed unusually large veins in the submucosa 
which were of sufficient size to be termed var- 
ices. Microscopic appearance of the spleen was 
compatible with congestive splenomegaly. 

The patient expired 2 months later and at 
autopsy the liver showed fatty metamorphosis 
but zo evidence of cirrhosis. The pancreas 
showed evidence of acute and chronic pan- 
creatitis. In the tail of the pancreas an adeno- 
carcinoma was found. The proximal portion of 
the splenic vein was thrombosed. 


Comment. The most probable explana- 
tion in this patient is that splenic vein ob- 
struction was produced by chronic pan- 
creatitis. The small cancer in the tail of the 
pancreas was probably only incidental, 
since it could not have explained a 6 vear 
history of hematemesis. 

Gastric varices occurring at sites other 
than the fundus, to our knowledge, have 
not been previously described. One of our 
patients (Case 111) exhibited varices in the 
esophagus, stomach, duodenum and jeju- 
num. On an upper gastrointestinal exami- 
nation,thegastric varices appeared as multi- 
ple filling defects in the antrum (Fig. 2). 
She was then gastroscoped and nodular ele- 
vation in the antrum due to submucosal di- 
latation of vessels was seen. They disap- 
peared with air inflation and reappeared 
upon reduction of an intragastric pressure. 

Another unusual gastric manifestation of 
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Multiple smooth defects in the 


Case Ill. 
gastric antrum caused by gastric varices. 


Fig. 2. 


collateral venous circulation 1s the simula- 
tion of gastric disease due to the pressure of 
an adjacent mass of dilated veins. We have 
had 3 patients exhibiting this phenomenon 


(Fig. 3, Zand B; 4; and 5, Zand B). 


Case 11. M.O., a 55 year old female, was 
admitted to the hospital 1 day after an episode 
of melena and hematemesis. She exhibited the 
stigmata of advanced hepatic cirrhosis. 

Upper gastrointestinal examination revealed 
a deformity of the greater curvature aspect of 
the pars media that initially was considered to 
represent an intrinsic mass (Fig. 34). No eso- 
phageal varices were seen. A splenoportogram 
revealed hepatofugal flow from the spleen 
through the retroperitoneal veins, and the left 
renal vein to the inferior vena cava, thus con- 
stituting a spontaneous porto-systemic venous 
shunt (Fig. 35). 

At surgery, the stomach was normal except 
for the deformity on the greater curvature 
caused by the mass of collateral venous channels. 


DUODENAL VARICES 


There are three ways in which the duo- 
denum may be affected in patients with 





Fic. 3. Case 11. (4) Single frame from a 
I0 mm. cine strip demonstrating a 
persisting deformity of the greater 
curvature of the pars media due to an 
adjacent mass of dilated veins. (B) 
Splenoportogram visualizing splen- 
oretroperitoneal left renal vein col- 
lateral channel causing the gastric 
deformity pictured in 4. 


portal hypertension. In infants with extra- 
hepatic portal obstruction, the duodenal 
loop may be displaced anteriorly due to 
retroperitoneal edema and 
(Clatworthy sign).7:5 

Olson ef a^ in reviewing 65 patients 
with extrahepatic portal obstruction, found 
Io patients with a vertical compression de- 
tect on the duodenal bulb 1 cm. distal to 
the pylorus. In all instances, prominent 
collateral veins in the region of the duo- 
denal bulb were demonstrated by spleno- 
portography. Five patients were surgically 
explored and the duodenal bulb found to be 
intrinsically normal. The deformity was at- 
tributed to extrinsic compression by a di- 
lated superior pancreaticoduodenal vein. 

Dilated submucosal veins may project 
into the lumen and produce lobulated fill- 


congestion 


ing defects similar to the appearance of 


esophageal varices.” Smaller varices might 
only produce a polypoid mucosal pattern in 
the duodenum and be difficult to distin- 
guish from inflammatory mucosal swelling, 
hyperplasia of Brunner's glands or focal 
lymphoid deposits. Alberti! in 1931 deë- 
scribed 3 such patients but without verifi- 
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cation. Wheeler and Warren?* reported a 
patient with bleeding duodenal varices re- 
sulting from an arteriovenous fistula be- 
tween the hepatic artery and portal veins, 





liG. 4. Localized hemispherical filling defect in the 
greater curvature of the proximal portion of the 
pars media. This proved to be a varix adjacent 
to the stomach at the time of surgery. 
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Fic. 5. (4) A paragastric soft tissue mass is adjacent to the pars media (arrows). ( B) Splenoportogram demon- 
strates a huge varix causing the soft tissue mass (arrow). There is hepatofugal flow from the spleen through 


the retroperitoneal collaterals. 


but the barium enema studies were initially 
interpreted as normal and only equivocal 
even in retrospect. Shearburn and Cooper" 
also described 2 patients with bleeding duo- 
denal varices which were identified surgi- 
cally. Only 1 patient had a barium study 
and the findings were equivocal. Perchik 
and Max,” and DeShazo et al." published 
roentgenograms showing definite lobulated 
intraluminal masses that were later identi- 
fied as duodenal varices. 

We have seen several cirrhotic patients 
in whom the presence of duodenal varices 
was strongly suggested by the appearance 
of the duodenum (Fig. 6). In Case 11, the 
presence of esophageal, gastric and jejunal 
varices makes it even more likely that the 
polypoid duodenal mucosal pattern 1s 
caused by dilated veins (Fig. 3, 4 and 5). 


SMALL INTESTINAL VARICES 


The demonstration of multiple dilated 


veins in the wall of the small intestine with 
barium studies is very unusual although 
with splenoportography, hepatofugal flow 
in the superior mesenteric vein may be seen 
in patients with portal hypertension. 

Jejunal and ileal varices are extremely 
rare?" Blackburn‘ reported a cirrhotic pa- 
tient who died from rupture of a varix in a 
jejunal segment that had been used for re- 
placement after total gastrectomy. Mad- 
den et al.2 have demonstrated the existence 
of varices in a corrosion specimen of a seg- 
ment of the midportion of jejunum. Vachon 
et al described a patient with varices of 
the duodenum and proximal jejunum, but 
the barium studies were interpreted as 
normal. 

Dilated jejunal veins may occur as part 
of a syndrome, consisting of multiple phleb- 
ectasia involving the jejunum, oral mucosa, 
tongue and scrotum." They may be the 
cause of gastrointestinal hemorrhage and 
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Fic. 6. Multiple filling defects in the duodenal bulb 
in a patient with portal hypertension consistent 
with varices. 


should be suspected 1f mucocutaneous man- 
ifestations are present. 

Jejunal varices, to our knowledge, have 
never been demonstrated by barium stud- 
ies so that the following case is unique. 


Case ur. C.A. is a 59 year old white female 
with postnecrotic cirrhosis, diabetes, hepato- 
splenomegaly, edema, ascites and bleeding 
varices for which a portacaval shunt had been 
performed 3 years before. Because of a poor 
pressure response after the anastomosis, a 
mesocaval shunt was also performed. Transient 
improvement in her clinical state resulted but 
a splenoportogram obtained 2 years later re- 
vealed occlusion of both shunts. 

Roentgenographic examination of the gas- 
trointestinal tract showed not only varices in 
the esophagus and gastric fundus but polypoid 
lesions in the distal stomach, duodenum and 
almost the entire length of small bowel (Fig. 
2; and 74). The esophageal and gastric varices 
were confirmed by endoscopy. Superior mes- 
enteric arteriography showed many focal col- 
lections of contrast material in the late venous 
phase deemed compatible with jejunal varices 
(Fig. 7B). At operation, palpation of the proxi- 
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mal small bowel revealed the presence ot 
wormy irregularities of a soft texture suggest- 
Ing varices. 


Comment. Since both of her portacaval 
and mesocaval shunts were occluded, 
venous drainage could not occur via the 
normal routes. The flow of blood was into 
the small intestinal wall and from there 
into the mesentery to reach the retroperito- 
neal veins and eventually the systemic 
venous system via the left renal vein. The 
increased resistance offered by this route 


lic. 7. Case 11. (4) Multiple filling defects in the 
small intestine (arrows). (B) Venous phase of a 
superior mesenteric arteriogram demonstrating 
contrast material filled dilated veins in the small 
bowel. 
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undoubtedly was responsible for the dilata- 
tion of the submucosal veins in the small 
bowel. 


VARICES OF THE LARGE BOWEL 


Only 9 examples of large bowel varices 
have appeared in the medical litera- 
ture,36-14,16,19,20,21 The sites of involvement 
were: descending colon in 2, the rectosig- 
moid in 4, and the cecum and ascending 
colon in 3. Portal hypertension secondary 
to intra- or extrahepatic obstruction was 
present in 5 patients. In 1 patient it devel- 
oped following ligation of the inferior vena 
cava, in another it was associated with 
chronic congestive heart failure, while in 
the remaining 2 there was no adequate ex- 
planation. Large bowel varices were dem- 
onstrated in 3 of our § patients who were 
examined roentgenographically. 

In view of the free association of the 
portal and systemic venous system via the 
hemorrhoidal veins, it 1s surprising that 
colonic varices do not occur more fre- 
quently. Even hemorrhoids occur only 1n- 
frequently in patients with portal hyper- 
tension.?? 

The roentgenographic diagnosis of co- 
lonic varicesis not easy, based on the limited 
published experience. In 1 patient with ce- 
cal varices they were considered to be gas 
and fecal material. In 2 patients with in- 
volvement of the sigmoid, the luminal nar- 
rowing resulted in a diagnosis of cancer. 
The most characteristic roentgen appear- 
ance is that of a scalloped lobulated con- 
tour. This was seen in only 2 patients, but 
in both the presence of varices had been de- 
tected earlier by endoscopy. We have had 
experience with 2 patients with colonic 
varices. 


Case 1v. A barium enema examination was 
performed on this 59 year old cirrhotic female 
because of a 2 day history of rectal bleeding. An 
irregular circumferential narrowing of the 
midrectum was demonstrated (Fig. 8.7), which 
was interpreted as cancer. However, at sig- 
moidoscopy dilated veins and soft massive 
folds of rectal wall were observed and thought 
to represent varices. Re-examination 14 months 
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Case 
deformity in 
portacaval shunt. (B) Dramatic return to normal 
14 months after the shunting operation. 


big. Ss iv. (A) Irregular circumferential 


the mid rectum 1 month prior to a 


after a portacaval shunt revealed a normal 
colon (Fig. 85). 


Case v. R.H., a 44 year old white alcoholic 
female entered the hospital because of massive 
rectal bleeding of 1 day's duration. This had 
been preceded by several days of constant 
right lower quadrant pain. The right ovary had 
been before because of 


removed 17 years 
endometriosis. 
Physical examination revealed jaundice, 


spider angiomata, a nodular enlarged liver and 
evidence of ascites. Roentgenographic studies 
disclosed a normal stomach, esophagus and 
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Fic. 9. Case v. (4) Smooth rounded mass adjacent to the air filled cecum (arrow). (B) Similar deformity 
noted in the postevacuation roentgenogram. (C) Venous phase of a superior mesenteric arteriogram demon- 
strates a large ileocolic vein extending from the midline through a tortuous course to the right lower quad- 
rant and uniting with varices in the right pelvis. This drains into the inferior vena cava via the right ovarian 
vein. 


duodenum and a smooth mass in the cecum 
(Fig. 9, £ and B). Venous collateral flow and 
varix formation were demonstrated in this 
area by a superior mesenteric arteriogram 
(Fig. 9C). This was confirmed at the time of 
surgery and following a portacaval shunt the 
portal pressure dropped from 350 to 150 mm. 
saline. 


Comment. The cecal mass was difficult to 
identify initially, but in retrospect there 
was no doubt that it represented one of the 
varices demonstrated on the subsequent 
vascular study. The portal vein was patent 
but presumably the portal pressure im- 
peded the normal cephalad drainage of the 
superior mesenteric vein. The path of least 
resistance was through the ileocecal plexus 
about the cecum and right pelvis. Probably 
the prior oophorectomy had produced ad- 
hesions which served as a nidus for the de- 
velopment of collateral channels. 


SUMMARY 


Although varices in the distal esophagus 
and cardia of the stomach are the most 
common roentgen manifestations of portal 
hypertension on barium studies, on rare 
occasions varices may be demonstrated at 
any level of the gastrointestinal tract. 

This is illustrated in § patients with 
portal hypertension. All were females and 
all had varices in unusual locations in and 
adjacent to the gastrointestinal tract. In 1 
the varices involved the antrum and entire 
small intestine, andin 2 a large collection of 
varices produced extrinsic pressure on the 
stomach. Two more cases of colon varices 
are added to the g already present in the 
world literature. 

The case of small intestinal varices (Case 
III) is unique; the varices are well demon- 
strated on barium examination. 
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In patients with portal hypertension, pe- 
culiar polypoid, extrinsic or mural appear- 
ing defects on barium studies should stimu- 
late the radiologist to consider varices in 


his 


differential diagnosis. 
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CURATIVE TREATMENT OF EPIDERMOID 
CARCINOMA OF THE ESOPHAGUS* 
By LOWELL MILLBURN, M.D.,f L. PENFIELD FABER, M.D,i 
and FRANK R. HENDRICKSON, M.D.$ 


CHICAGO, ILLINOIS 


AE since Róntgen "investigated," 
there have been two primary modali- 
ties of therapy available for the curative 
treatment of malignant disease. Whether 
ionizing radiation or surgery was the 
preferred method of therapy, for any given 
malignancy, has been dependent upon 
in what country an author was living, 
and in many instances treatment has 
differed from region to region within 
a single country. Today the treatment 
of a cancer may differ radically among 
medical centers. Historical observation 
of the treatment of a tumor at a given 
institution in the 2oth Century almost 
invariably reveals a cyclic enthusiasm 
for different treatments. Either surgery or 
radiation therapy will predominate in the 
early years, later it will be replaced by the 
other modality as the primary therapeutic 
effort; then once again the initial treat- 
ment will come to prominence. Geography, 
of course, plays little part in the dominance 
of a given discipline. The reality of this 
situation. is most succinctly stated by 
Rubin.!* He says of the clinician “ . . . that 
his choices are arbitrary—often prejudiced 
by his training, and biased by anecdotal 
experience rather than by facts, statistics, 
and objective tests. . ."'. 

In recent years much interest has been 
directed toward combining both surgery 
and radiation, as well as adding chemo- 
therapeutic agents, in an attempt to cure 
more patients. Combinations of preopera- 
tive irradiation or postoperative irradia- 
tion have been offered for nearly every 
malignant neoplasm. Various sequential ar- 
rangements of chemotherapeutic, surgical, 


or radiotherapeutic treatment plans are 
constantly being advocated. The very fact 
that there are combinations of therapy be- 
travs the frustration of treating all forms 
of a malignancy with a single form of cura- 
tive therapy. 

To improve the results of treating a 
malignant disease with a given form of 
therapy, attempts have been made to 
select patients that are the most suitable 
candidates for a given treatment. AL 
though this may improve the survival 
statistics for those patients submitted to 
the particular attempt at cure, 1t does little 
to improve the results in the over-all group. 
An unfortunate sequel of this approach is 
a tendency to compare the results in this 
selected group of patients with the results 
of other modes of therapy on the remainder 
of the patients. Cancer of the esophagus is 
no exception. 

Until the time of Thorek, and for some 
time after, ionizing radiation in the form of 
either radium bougie or external ortho- 
voltage roentgen therapy was considered 
the only hope for either good palliation or 
possible cure. With the advent of Thorek’s™ 
technically successful but therapeutically 
inadequate procedure," ? the surgeon was 
provided with a relatively practical means 
for attacking esophageal lesions. The poor 
results obtained with radium and ortho- 
voltage roentgen therapy continued until 
improvements in anesthetic technique, the 
addition of massive blood replacement, and 
the endeavors of Sweet??-? made carcinoma 
of the esophagus a surgical disease in the 
United States. The enthusiasm which 
rapidly developed has slowly dwindled, 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 1967. 
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and in recent years the trend has turned 
toward the use of preoperative irradiation 
followed by surgical extirpation of eso- 
phageal cancers. Different autbors have 
offered different regimens of irradiation 
and surgery as well as different intervals 
between surgery and irradiation.]:$:H—15 

In addition to the difficulties in deciding 
which patient will have what form of 
treatment, or the pitfalls of comparing 
operated and nonoperated therapeutic re- 
sults, interpretation of data reported for 
esophageal cancer usually is subject to 
another hazard. Nearly all authors in the 
literature consider adenocarcinomas of the 
esophagus and squamous cell lesions in this 
location not only pathologically indepen- 
dent diseases, but therapeutically different 
diseases as well. T'his same literature, how- 
ever, has grouped together both adeno- 
carcinoma and squamous cell carcinoma 
when reporting survival figures. The nat- 
ural history and progression of these two 
diseases is significantly different, and this 
is especially evident when surgery alone is 
the curative treatment. Surgical series 
usually report a greater number of adeno- 
carcinomas being cured, even though they 
form only 10 per cent of the total number 
of cases. The cure rate when combined 
with all lesions will appear lower, but the 
epidermoid carcinomas will appear more 
curable than they really are. 

Factors other than survival must be 
considered in making a choice between 
treatments. This is particularly true when 
the survival figures of the various treat- 
ment methods are similar. One must con- 
sider the morbidity of the treatment, the 
mortality, and considering all factors to- 
gether, its applicability to the patient and 
to his disease. That is to say, it is not only 
important to know what has happened to 
how many patients who were operated 
upon or who were irradiated, but also what 
is the percentage of patients that were 
operable, the percentage of patients who 
had resectable lesions, and the percentage 
of patients able to tolerate radical radia- 
tion therapy. 


Juse, 1968 


In order to evaluate the treatment of 
esophageal carcinoma, we have critically 
examined the literature and the cases from 
our own institution. 


INCIDENCE STATISTICS 


In Tables 1 and r1, one is able to compare 
general statistics collected from the litera- 
ture with similar data collected from pa- 
tients registered in the Cancer Registry at 
the Presbyterian-St. Luke's Hospital. In 
Japan the physician will have a higher in- 
dex of suspicion for carcinoma of the esoph- 
agus since the disease is some 8 times 
more prevalent there than in the United 
States. The disease, in general, is more com- 
mon among Orientals. Esophageal car- 
cinoma is generally considered a disease 
found in later life; but young Negroes, in 
particular young female Negroes, are more 
likely to have the disease than their Cau- 
casian counterparts. Our only patient 
under 30 years of age was such a case. The 


TABLE Í 


INCIDENCE STATISTICS FOR ESOPHAGEAL CARCINOMA 
COLLECTED FROM THE LITERATURE 


General 
United States 3 per 100,000 
Japan 25 per 100,000 
Race 
Over-all—Oriental 
United States—No Difference, Caucasian and 
egroes 
Of All Malignancies 1-595 
Average Áge 65 
Sex Ratio Male: Female 
United States 3: 
South Africa 30:1 
Finland I: 
Location 
Upper Third 25% 
Middle Third 50% 
Lower Third 25% 
Most Common Initial Symptom 
Dysphagia 65~100% of Cases 
Duration of Symptoms Before Diagnosis 
4 months 
Usual Cause of Death 
Bronchopneumonia 


Associated Malignancies (Pearson!* 1966) 
470 


Taste II 


INCIDENCE STATISTICS PRESBYTERIAN- 
ST. LUKE'S HOSPITAL 


€—————————————————————————————— wane Sete 


Patients, 1956-1966 117 
Average Age 64 
Extremes of Age 29-82 
Males 98 
Females ig 
Ratio Male: Female oe 
Race 
Caucasian 102 
Negro 14 
Other i 
Location 
Upper Third 38 
Middle Third ai 
Lower Third 30 
Combination of Levels 8 
Associated Malignancies 
Nasopharynx I 
Larynx 2 
Bladder 2 
Pyriform Sinus 3 
Adenocarcinoma of Stomach I 
Myelocytic Leukemia I 
Prostate 1 
Basal Squamous Cell Carcinoma of Skin i 
Oral Pharynx 14/117 = 12% 1 


male to female ratio of the disease, like its 
treatment, seems to be related to geog- 
raphy. Reported data leave the impression 
that 25 per cent of the lesions will be found 
in the upper third, £o per cent in the middle 
third, and 25 per cent in the lower third 
of the esophagus. Authors often cite vari- 
ous percentages of patients experiencing 
dysphagia, but it 1s almost certain that on 
careful questioning nearly all victims will 
have difficulty swallowing. Most commonly 
patients will have had symptoms for 
about 4 months prior to diagnosis. The 
usual cause of death is bronchopneumonia. 
In comparing our data with the literature, 
we are impressed by the large number of 
individuals who had an additional primary 
cancer. Fourteen of the patients in our 
series had a second malignancy; this is an 
incidence of 12 per cent and far exceeds the 
report of 4 per cent by Pearson in 1966." 

The data collected from the literature 
and presented here are taken from all 
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members of the bibliography. The data for 
our series are for all patients registered in 
the Presbyterian-St. Luke's Hospital Reg- 
istry from the vears 1956 to 1966 who had 
squamous cell carcinoma of the esophagus. 
The total number of patients was 117. 
Table ri shows a breakdown of the thera- 
peutic attempts performed upon the pa- 
tients reviewed 1n our series. 


THE SURGICAL LITERATURE 
AND SURGERY 


In evaluating reports of treatment of 
squamous cell carcinoma of the esophagus, 
we were primarily interested in four facets 
of the treatment, These were pertinent 
survival figures, morbidity and mortality 
of the treatment plan, and the applicability 
of the therapy to the entire population of 
patients with the disease. 

Segmental resection of the esophagus, 
subtotal esophagectomy, total thoracic 
esophagectomy, and the various modifica- 
tions of the cervical esophagectomy are all 
general descriptions of definitive surgical 
procedures for the cure of esophageal can- 
cer, According to the literature, the first 
two are Inadequate and the latter unnec- 
essary in the treatment of this disease. We 
hope to develop, at least in part, the rea- 
sons for this observation. 

We could find only 4 articles 1n the sur- 
gical literature from the United States that 
dealt exclusively with epidermoid lesions of 
the esophagus. These series (Table iv) 
were published by the University Hospi- 
tals of Duke," Minnesota,? Yale,? and 
Illinois.? One can see that there were only 
seven 5 year survivors in a total of 516 pa- 


Tage IH 


TREATMENT 


Curative Surgery 26 
Curative Irradiation 26 
Combined Irradiation and Surgery 8 
Palliative Surgery 11 
Palliative Irradiation 39 
Chemotherapy 1 
None 3 
Lost to Follow-Up 4 
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Tarte IV 


SURVIVAL STATISTICS OF SQUAMOUS CELL CARCINOMA OF ESOPHAGUS TREATED FOR CURE BY SURGERY ONLY 


Ser Total No. of Operable 

ES Patients Patients 
Duke! 121 7A 
Minnesota? III 62 
Yale? 134 76 
Illinois” 150 52 
Total 516 262 


tients. This is a 5 year survival of 1 per 
cent when curative surgery is reported. 
Yet, one of these series could justifiably 
report a 23 per cent cure of resectable 
lesions. 

In our series a curative attempt at sur- 
gery was carried out on 34 patients. In 
Table v are summarized the curative sur- 
gery data. The patients in this group were 
younger than the general group. The mor- 
tality attributed to surgery was 32 per 
cent, and nearly 2 out of 3 patients had a 
serious complication. We are unable to 
compare our data or present data from the 
literature on the morbidity from surgery 
of the esophagus. Tables vi, vir and vin 
demonstrate the morbidity and mortality 
in our own series as related to particular 


TABLE V 


SUMMARY—CURATIVE SURGERY (34) 


Average Age $9 yr. 
Mortality 32% 
Major Complications 60% 
§ Year Survivors o% 
Taste VÍ 
ESOPHAGOGASTRECTOMY (10) 
Mortality 40% 
Major Complications 60% 
Anastomotic Leak 3 
Gangrene of Stomach I 
Esophago-aortic Fistula I 
Obstruction 1 
Alive O 


Patients with 5 Year Survival 
Resectable No./Per Cent Year 
Lesions of All Patients 
22 5/4 1957 
40 1/1 1965 
30 o/o 1955 
36 1/1 1965 
128 aT 


operative procedures. Here also are listed 
the complications considered to be serious. 
Particular emphasis should be placed on 
the fact that one stage esophagectomy and 
colon bypass carried a 60 per cent mortal- 
ity rate, but the two stage procedure had 
no deaths directly attributable to surgery. 
Colon necrosis in 4 patients and anasto- 
motic leaks in 8 patients were thé most 
notable of the surgical complications. A 
practical demonstration of the morbidity 
associated with surgery is the average 
period of hospitalization (Table 1x). Esop- 
hagogastrectomy and total thoracic esop- 
hagectomy had a hospitalization time of 
3o to 35 days. Esophagectomy and colon 
interposition required an average hospitali- 
zation of 70 to 75 days. 

Unlike morbidity statistics, the litera- 
ture (Table x) offers much data on the 
mortality of surgery in the treatment of 
esophageal lesions. VanderVennet’s® fine 
article goes into considerable discussion 
of operative mortality. His figure of 34 per 
cent refers to surgical deaths in all pa- 


Taste VII 
TOTAL ESOPHAGECTOMY (6) 

Mortality 6697 
Average Survival š months 
Major Complications 4 

Bleeding 2 

Mediastinal Leak 1 

Vocal Cord Paralysis 1 
Alive with Disease I 


(at 18 months) 
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Tastes VIII TABLE X 
ESOPHAGECTOMY AND BYPASS (17) OPERATIVE MORTALITY ASSOCIATED WITH 
ET CARCINOMA OF THE ESOPHAGUS 

One Stage 5 
Mortality 60% Series Location Year 

Two Stage 12 
Mortality o% (Archand (Below 

Over-all Mortality 18% Above) Arch) 

Major Complications 60% Adams 41% = 18% 1949 
Colon Necrosis 3 Sweet z 2595 12% 1954 
Anastomotic Leak 5 LeRoux?:* 39% 30% 1961 
Vocal Cord Paralysis : VanderVennet™ 34% 1965 
Mediastinal Abscess 1 (all sites operable) 

Alive (at 29 months) 1 Loeb? 30% 1965 

(operable all sites) 
Shedd e gl. 20% 1955 
Tasie IX (resectable all sites) 
AVERAGE PERIOD OF HOSPITALIZATION Postlethwaithe ef a/.!7 26% 1957 
(all operated) 
Ellis e£ alt 16% 1959 
Partial Esophagogastrectomy 30-35 days 
Total Esophagectomy 30-35 days (all resectable cases) 
Esophagectomy and Colon 70-75 days 


Interposition 


tients operated upon. The 20 per cent figure 
of Shedd et al? refers only to those cases 
which were resected for cure. Ellis et a/.4 
quote a 16 per cent operative death, but 
this figure applies to resectable cases. The 
figures of LeRoux^? contain a surgical 
mortality of greater than 50 per cent for 
patients over 65 years of age. Adams, 
Sweet% and LeRoux^? found the most 
convenient division of the esophagus, for 
reporting mortality figures, at the level of 
the aortic arch. For lesions at the arch and 
above, Adams reported a 41 per cent opera- 
tive mortality in 1949. This figure had 


improved little by 1961 when LeRoux gave 
a 39 per cent surgical mortality figure. Be- 
low the arch most authors have reported 
a I6 to 25 per cent mortality rate. In the 
United States and 1n other western coun- 
tries, the reporting surgeons have not been 
able to approach the extremely low mortal- 
ity figure related by Nakayama eż al. The 
statistics in the western literature regard- 
ing operative risk may best be summarized 
by dividing the esophagus at the aortic 
arch, so that from the arch and above the 
figure is 40 to 5o per cent and below the 
arch 15 to 25 per cent. 

Like the operative mortality figures, the 
applicability rate of surgery (Table xr) 


TABLE XI 


STATISTICS REGARDING OPERABILITY AND RESECTABILITY FROM LITERATURE 








Operable Resectable 





Series Patients No./Per Cent No./Per Cent Year 
Mustard and Ibberson™ 381 133/34 100/26 1957 
Adams 393 320/81 204/ $2. 1949 
Sweet? 450 382/85 287/64 1954 
VanderVennet* 150 53/35 36/24 1965 
Loeb? III 62/60 40/36 1965 
Shedd e£ al, 180 74/41 30/17 1955 
Postlethwaithe ef al.” 253 114/45 40/15 1957 
Ellis et al! 909 414/45.6 245/27 1959 
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Tasrg XII 
FIVE YEAR RESULTS FROM RADIATION THERAPY 

Series Total Cases No. Aliveat ; Years Per Cent Year 
India (Krishnamurthif) 100 4 4 1965 
England (Pearson!*) 144 32 22 1966 
Canada (Lott et 2/19) 106 8 " 1961 
Japan (Nakayama e£ 21.1574) 100 7 6 1967 
Puerto Rico (Marcial ef 247.9) 145 9 6 1966 
Sweden (Gynning5) I19 13 1o 1951 


varies greatly from author to author. 
Operability figures are as low as a third in 
the series of Mustard and Ibberson,? and 
only 15 per cent of cases in the series of 
Postlethwaite e? al?" were resectable. In 
contrast Sweet?™” operated on 85 per cent 
of his cases, and of these he was able to 
resect 64 per cent, but only 14 per cent of 
the middle third lesions were resectable. It 
can be seen from the surgical reports that 
approximately one half of the cases will be 
considered operable and no more than one 
fifth to one third areresectable at the time 
of surgery. 


THE RADIATION THERAPY LITERATURE 
AND RADIATION THERAPY 


In countries outside the United States, 
there is a trend toward the return to radia- 
tion therapy as the primary treatment of 
esophageal carcinoma. At first glance (Ta- 
ble x11), the results reported by Pearson? 
in 1966 are most impressive. This author re- 
ports a series of 144 patients treated ex- 
clusively by radiation therapy and his 5 
year survival figure is 22 per cent. This 
figure, however, is based on actuarial 
methods of analysis, and, in addition, a 
number of patients did not have histo- 
logically verified cancer of the esophagus. 
These patients must be a relatively select 
group since the total of 144 patients repre- 
sents approximately 25 per cent of all 
esophageal carcinomas seen at the Royal 


Infirmary of the Western General Hospital . 


in Edinburgh. 
The over-all results compiled from the 
literature®®.8.10,11,32.28 on the use of radia- 


tion therapy are in reality not much better 
than those reported when surgery alone is 
employed. Many institutions report a 
greater number of cures by radiation ther- 
apy than by surgery. This fact is most 
notably true in the report of Nakayama et 
al.) who compared surgery or radiation 
therapy alone with combined irradiation 
and surgery. In their most recent report 
in 1967, the number of cures by radiation 
therapy alone exceeded the number of cures 
by either surgery or preoperative irradia- 
tion and surgery. 

In Table xmm are summarized the data 
on patients receiving curative radiation 
therapy in our series. Only 9 per cent are 
seen to survive 5 years. Through selection 
and statistical manipulation, this can be 
raised to a figure as high as 40 per cent of 
cases at risk 5 years who received radical 
radiation therapy. 

Radiation therapy is not without its 
disadvantages. In our own series, 3 pa- 
tients who were theoretically cured re- 
quired periodic dilatations of the esophagus 


Tase XIII 
CURATIVE IRRADIATION (25) 





Average Age 63 years 

Average Tumor Dose 6,500 r/ 5—6 weeks 
Average Field Size 8X15 cm 

Average Survival 14 months 

Major Complications: 28% 


Tracheo-esophageal Fistula 3 


Stricture 3 

Paraplegia I 
Alive Over 5 Years 6 (24%) 
At Risk 5 Years 6/15 (40%) 
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to maintain the lumen. One patient has 
had an apparent radiation myelitis involv- 
ing the upper thoracic spinal cord. This 
occurred in a man approximately 2 vears 
following his treatment, at which time he 
had no evidence of malignancy. Although 3 
tracheoesophageal fistulas occurred in the 
25 patients treated for cure by radiation 
therapy, their cause cannot definitely. be 
attributed to radiation therapy, since a 
similar number occurred in patients not 
irradiated. Morbidity in the radiation 
therapy literature, as in the surgical litera- 
ture, is not adequately discussed. 

Some patients must die as a direct 
result of radiation therapy for esophageal 
cancer; however, none are reported, and 
we were not able to attribute death in our 
series to radiation damage. 

Supervoltage radiation allows curative 
radiation therapy to be adapted to all but 
the moribund patients and those with 
known generalized disease. With this in 
mind, the percentage of patients for whom 
radiation therapy will be applicable is yet 
unknown, but by statistical analyses of the 
literature it will approach 75 per cent of all 
cases, of more. 

In Table xiv are summarized the 5 year 
survival results obtained in our series. 


PATIENTS NOT TREATED FOR CURE 


Data regarding the patients not sub- 
mitted to either curative surgery alone or 
curative radiation therapy alone are given 
in Tables xv and xvi. 

Fifty-one patients were considered for 
palliative therapy only. 
these patients received palliative irradia- 
tion with or without gastrostomy. The 
average survival in this group of patients 


'lTastE XIV 


SUMMARY-—$ YEAR 5 URVIVAL STATISTICS 


MENU ecd a EPA titt initis SA P ts A S AGUA re sp miren emere inermem 





to. Per Cent 
Over-all 6/117 5 
Curative Surgery O/ 34 o 
Curative Radiation Therapy — 6/25 24 
Radiation Therapy Over-all 6/64 9 
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Thirty-nine of 


Taste XV 
PALLIATION (1) 
Palliative Irradiation Re 
Average Survival 6 mo. 
Palliative Surgery 9 
Average Survival L5 mo. 
Colon Bypass 3 


was 6 months from completion of therapy. 
In patients receiving palhative surgery, 
the average survival time was 1.5 months. 
In those 3 patients who were considered 
good candidates for the somewhat formid- 
able procedure of colon bypass, the average 
survival was 10 months. The data regard- 
ing the g patients receiving gastrostomy 
only are interesting in that all 9 of them 
either died from or had bronchopneumonia 
at the time of death. 

This report is primarily concerned with 
curative treatment of cancer of the esoph- 
agus, but one must certainly begin to 
appreciate the importance of radiation 
therapy for the palliation of patients not 
candidates for curative treatment. The 
morbidity and mortality associated with 
surgical procedures in this group of pa- 
tients is quite significant, and the inter- 
ested reader is referred to the data of 
VanderVennet.? 

The patients receiving preoperative He 
radiation and surgery are reported only for 
the sake of completeness, since the number 
is so small. It will be noted, however, that 


Taste XVI 


PREOPERATIVE IRRADIATION (8) 


I | $,000 r (7) 
Preoperative Dose 


Mortality 38% 
Major Complications 96% 


Mediastinal Abscess 1 
Necrosis of Colon 2 
Bleeding i 
Anastomotic Leak 3 
Average Survival 1 
Longest Survival, 
Free of Disease 


PEE EMEN MEME E ME 


(3. $ months 
£4 months 
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the major complications are not different 
from those observed in cases not receiving 
preoperative irradiation. Although anasto- 
motic leaks are no more frequent, we em- 
phasize that patients receiving preopera- 
tive irradiation to the esophagus should 
never have an anastomosis in previously 
irradiated tissue. 


CONCLUSION 


Supervoltage radiation equipment has 
allowed the radiotherapist to deliver ade- 
quate doses of ionizing radiation to struc- 
tures deep within the body without signifi- 
cant damage to superficial tissues. Such 
organs as the esophagus have benefited by 
this new ability. Several centers through- 
out the world have reinstated radiation 
therapy as the primary treatment of eso- 
phageal carcinoma. The results of radia- 
tion therapy in the upper half of the esoph- 
agus are consistently, but not dramati- 
cally, better than those obtained with sur- 
gery, but the morbidity, mortality, and the 
applicability of surgery to lesionsat the arch 
of the aorta and above makes surgery un- 
warranted, The surgical literature presents 
data which prohibit curative surgery for 
epidermoid carcinoma of the esophagus in 
this location. Functionally, however, radio- 
therapeutic curative results are not always 
satisfactory due to stricture and narrowing 
of the esophageal lumen. Perhaps in 
selected patients who are sufficiently in- 
capacitated, appropriate interposition pro- 
cedures may afford significant benefit. One 
may argue that lesions below the arch of 
the aorta are amenable to surgery; how- 
ever, in the western literature, surgery 
alone has had uniformally poor results in 
controlling squamous cell carcinoma of the 
esophagus even in this location. The re- 
sults are no better than with radiation 
therapy alone and the morbidity and mor- 
tality are considerably greater. For lesions 
in this location in patients who are con- 
sidered good surgical risks, a preoperative 
course of radiation therapy followed by 
total thoracic esophagectomy, adequate 
gastric resection and lymph node dissec- 
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tion, and a proper interposition procedure 
may offer better functional results than 
radiation therapy alone as well as improve 
survival figures. To substantiate this latter 
point, one must look to the future reports 
however, which will be coming from Parker 
and Gregorie,® Clifton et al’ and other 
centers which are participating in combina- 
tion preoperative irradiation and surgical 
intervention for squamous cell carcinoma 
of the esophagus. 


Lowell Millburn, M.D. 
Department of Radiation Therapy 
Presbyterian-St. Luke’s Hospital 
Chicago, Illinois 60612 
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MENETRIER’S DISEASE OF THE STOMACH 
IN CHILDREN* 


By BRICKER BURNS, M.D.,f and BRIT B. GAY, Jr, M.D.1 


ATLANTA, GEORGIA 





ME ETRIER'S disease, characterized 

by giant hypertrophy of the gastric 
rugae, is a rare disease under the age of 20 
vears. Only § cases have been reported in 
the English language literature, one being 
from this institution. [t is the purpose of 
this paper to review the roentgenologic and 
clinical features of this disease entity, and 
to present one new case. 


REPORT OF A CASE 


E. C., a 9 year old white female was admitted 


Her present illness began 6 weeks prior to 
admission with acute onset of upper abdominal 
pain, The pain was not constant in nature and 
could be relieved by food. Anticholinergic drugs 
administered later also relieved the pain. Vom- 
iting always began after the pain started, but 
did not always accompany the pain and ceased 
after anticholinergic medication was initiated. 
Low-grade elevations of temperature to 100. ;?F, 
had been noted. The patient denied diarrhea 
or lower abdominal cramps and had no melena 
or hematemesis. 

The review of systems was unremarkable as 
was her past medical history. Her only illness 
prior to admission was a urinary tract infection 
several years previously. 

The only abnormality noted on physical 
examination was an external strabismus. She 
weighed 82 3/4 pounds and had normal vital 
signs. 

The pertinent laboratory studies showed a 
hematocrit of 35 per cent and a hemoglobin of 
10.8 gm. per cent. Seven per cent eosinophilic 
white blood cells were noted on the differential 
white blood cell count which was otherwise un- 
remarkable. Red blood cell studies were not 


available. The total serum protein was 6.8 
gm. per cent with albumin 4.4 and globulin 2.4 
gm. per cent. The serum protein subsequently 
rose to 7.3 gm. per cent with a normal albumin/ 
globulin ratio. 

An upper gastrointestinal roentgenologic 
examination after oral ingestion of barium sul- 
fate suspension revealed a normal esophagus. 
The barium sulfate suspension passed without 
delay into the stomach which had a small 
residual fluid content. The mucosal folds in the 
fundus and pars media of the stomach were 
markedly enlarged, measuring up to 1 cm. in 
diameter on the roentgenograms (Fig. 1, 4 
and B). Roentgenologically, the mucosal folds 
of the stomach were pliable. No abnormality of 
the duodenum or small intestine was demon- 
strated. 

A diagnosis of Menetrier's disease of the 
stomach was made from the roentgenologic 
and clinical findings. After 3 days of hospitali- 
zation, she was discharged. 

During the following month the patient was 
treated symptomatically by her referring 
physician. Her clinical condition rapidly im- 
proved and she was returned to the Henrietta 
Egleston Hospital, Department of Radiology, 
for re-examination of the upper gastrointestinal 
tract 1 month after her hospitalization. The 
repeat gastrointestinal study revealed a normal 
gastric mucosal pattern (Fig. 2, 4 and B). The 
previously noted marked gastric mucosal fold 
enlargement was no longer present. 


DISCUSSION 


Menetrier, in 1888, originally described 
certain pathologic gastric changes which he 
divided into two forms anatomically. One 
type of change was associated with polyps 
and the other type with gastric rugal hy- 


* 


pertrophy. The latter type has usually been 
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Fic. 1. (4 and B) Large thickened gastric folds involving the fundus and body of stomach with relative 
sparing of the antral area (Case v). 


described in children; however, both torms 
can exist together in adults? Although 
Menetrier did not describe hypoproteine- 
mia or anemia, it appears that in patients 
under 20 years of age, decreased serum pro- 
tein and anemia are present, and with the 
roentgenologic findings make up a clinical 
triad. For this reason it 1s preferable to re- 
fer to this entity as hypertrophic gastrop- 
athy rather than Menetrier's disease. In- 


volvement of the small bowel may or may 
not be present. One case, quite similar clin- 
ically to the cases listed 1n Table r, has been 
reported with small bowel involvement 
only. Eosinophilia, hypoproteinemia and 
anemia were all present in this patient. 
The etiology of hypertrophic gastrop- 
athy (Menetrier’s disease) 1s unknown. 
Fieber? described multiple etiologies associ- 
ated with hypertrophic mucosal changes in 





Fic. 2. (4 and B) Repeat gastrointestinal studies 1 month later reveal the return of gastric rugae 
to a normal appearance (Case v). 
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TABLE I 


CLINICAL FINDINGS 


Gastrointestinal Complaints 


302 
Case Sex Age 
I Male $ years 
Chusid 4 al? 
II Male 1O years 
Schroder 
Til Male 5 years 
Fieber® 
IV* Male 3 years 
Degnan* 
V Female 9 years 
(This report) 
VI Male 16 years 
Edelman and March! 


* Reported as case of idiopathic hypoproteinemia. 
T Reported as case of cosinophilic gastroenteritis. 


the stomach. Among the etiologies dis- 
cussed by Fieber (irritants, bacteria, toxins, 
neurogenic, emotional, congenital, endo- 
crine, and mechanical), allergy seems to be 
the common denominator in the pediatric 
cases reviewed in this paper. All cases listed 
in Table 11 had an eosinophilia, except for 


None reported 


Nausea and vomiting with sharp epigastric pain 
which was decreased with food. The vomitus was egg 
white and occasionally blood stained 


Nausea and vomiting with epigastric pain. A 14 year 
ald brother at 14 months had decreased protein, 
anasarca and anemia without a gastrointestinal series. 
He had nonspecific upper gastrointestinal complaint. 
Responded to iron and increased protein 


Nausea and vomiting after meals with epigastric pain 
Nausea and vomiting with epigastric pain 


Nausea and vomiting 


Case 1, where no differential white blood 
cell count was reported. The percentage of 
eosinophils in the white blood cell differ- 
ential varied from 4 to 19 per cent in the 
cases reviewed. In one instance a total 
eosinophil count was reported, and this 
was elevated? (Case rv, Table 11). Several 


TABLE II 
LABORATORY FINDINGS 


Protein 


Case (ea escent Albumin/Globulin Hemoglobin Eosinophils 
I 52 2.2/1. a = 
II g 3.0/1. 11.6 gm. % 4% 
II 3.3 1.6/1. 13.3 gm . 96 5% 
IV 3.8 1.7/1. 11.5 gm.% 19% 
l Ca 8.5 mg.% (Total—2, £64/mm.!) 
P 3.5 mg.% 
V 6.8 1.8/1. 10.8 gm. 975 796 
VI ia FI 6.1 gm. % 14% 
(27.5% het.) 


(I= albumin showed loss of protein via the stomach.) 


Vou, 1695 New. 2 
of the cases were studied for parasitic in- 
festation and these studies produced nega- 
tive results. The persistent elevation of 
eosinophilic white blood cells substantiates 
Schroder’s'* view that hypertrophic gas- 
tropathy (Menetrier’s disease) in childhood 
is on the basis of hypersensitivity. 

An interesting sidelight is the hypertro- 
phy of the gastric mucosa seen in fasting 
rats." A relationship between this and the 
often strange diets of children is doubtful, 
but is an interesting speculation. 

The anatomic changes in Menetrier’s 
disease have been described in adults bv 
Chokas e£ al? and in children by Pittman 
et al.? The changes seen in a superficial 
peroral suction biopsy were similar in both 
children and adults. Case 111 (Table 1) had a 
suction biopsy which showed an increase in 
mucin secreting cells, an increase in round 
cell infiltration in the lamina propria and 
infiltration with a few eosinophils (Fig. 3). 
In the deeper gastric specimens obtained at 
surgery, the adults were found to have di- 
lated and congested submucosal vessels, 
dilated submucosal glands and edema of 
the surrounding connective tissue? (Fig. 4). 
The muscular lavers and serosa were 
normal. Edelman and March? reported 
anatomic changes in their pediatric case 
(Case vr, Table 1). The gastric mucosa had 





Fic. 3. Infiltration of the lamina propria by leuko- 
cytes. (Courtesy of Armed Forces Institute of 
Pathology.) 
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lic. 4. Dilated submucosal glands and edema of 
connective tissue. (Courtesy of Armed Forces In- 
stitute of Pathology.) 


a polypoid appearance (Fig. 5, 4 and B). 
Microscopically, the lamina propria and 
muscularis mucosae were completely infil- 
trated by eosinophils and plasma cells. Oc- 
casional eosinophils were present in the 
submucosa and muscularis mucosae of the 
gastric wall. These changes may be seen in 
the small bowel also. The same pathologic 
findings were present in adults." 

Clinical symptoms may or may not be 
referable to the gastrointestinal tract. Nau 
sea and vomiting with or without epigastric 
or abdominal pain appear to be rather con- 
stant complaints in the pediatric patients 
reviewed (Table 1). However, Case 1 had no 
gastrointestinal symptoms. Weakness from 
the anemia and anasarca from the hypo- 
proteinemia may comprise the chief com- 
plaints and hinder clinical recognition of the 
gastric lesion. In adults the lesion may be 
entirely benign and spontaneously regress. 
However, these changes have been ob- 
served to progress into malignancy.? In all 
reported pediatric cases the process has 
been reversible and completely benign. In 
one case a recurrence I vear later was noted 
(Case v, Table 11). 

Laboratory findings may aid in the diag- 
nosis. Anemia, hypoproteinemia and eosin- 
ophilia were found in all cases where 
values were reported, except for the case 
reported here who had normal protein. The 
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Fic. 5. (4 and B) Gross specimens demonstrating the polypoid appearance of the gastric mucosa. 
(Courtesy Armed Forces Institute of Pathology.) 


basis of the anemia is not clear. No men- 
tion of red blood cell morphology was 
made in the previous reports. Our case had 
a normocytic normochromic anemia. No 
melena or gross hematemesis has been re- 
ported; therefore, gastrointestinal bleeding 
is not an important factor producing the 
anemia. The basis for the eosinophilia is not 
clear but suggests a hypersensitivity reac- 
tion as cause for the entire clinical picture." 
In the cases reviewed, the eosinophilia 
varied from 4 to 19 per cent and was transi- 


Tase III 


ROENTGENOGRAPHIC FINDINGS 


Case Upper Gastrointestinal Series 
I Cardia and fundus show hypertrophic folds 
II Hypertrophic folds from fundus to antrum 
which cleared subsequently 
III Hypertrophic folds of fundus, antrum and 
first two parts of duodenum 
IV Large gastric folds 
V Mucosal thickening in stomach 
but recurred 
VI Pseudopolypoid mucosa of antrum with 
eosinophilic infiltration in mucosa and 
similar changes in duodenum 


reversible 





tory in nature. When roentgenologic 
changes recurred in our case, she once 
again had increased eosinophilic white 
blood cells. 

The etiology of the hypoproteinemia has 
been demonstrated by Citrin e a/.4 and is 
the result of a loss of albumin into the gas- 
tric lumen. Reabsorption of the amino 
acids fails to compensate for protein loss. 
Even with the marked decrease in total 
protein, the albumin/globulin ratio re- 
mains essentially normal (Table 11). Glass 
and Ishimori? further complemented the 
work of Citrin and his co-workers and 
facilitated the diagnosis of gastrointestinal 
protein loss by their work with the paper 
electrophoresis of gastric secretions. They 
found by this method that the gastric 
secretions in adults with Menetrier’s dis- 
are anacid and contain a massive 
serum albumin fraction. It should be 
noted that some of their adult patients 
with gastric also had massive 
albumin curves as well. 

The roentgenologic changes of hyper- 
trophic gastropathy (Menetrier’s disease) 
in the pediatric age group are similar to the 
changes described in adults by Reese e al." 


ease 


Cancer 


Vor. 103, No. 2 





The sine gua non for the roentgenologic 
diagnosis of hypertrophic gastropathy 1s 
enlargement of the gastric mucosal folds 
(Fig. 6, 4, B and C); these changes are so 
striking that if a question arises regarding 
them when interpreting the roentgeno- 
grams, then it is not Menetrier’s disease. 
Because of the fact that unusually large 
amounts of barium may obscure the mu- 
cosal pattern, spot roentgenograms taken 
early during fluoroscopy are needed. The 
roentgenograms shown in Figure 6, 4-C 
demonstrate the irregularly convoluted 
rugae. When these rugae are seen in pro- 
file, the barium contained within the crev- 
ices gives the margins of the stomach a 
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Fic. 6. (4 and B) Enlarged gas- 
tric folds simulating polypoid 
masses extending from the 
fundus through the pars 
media which subsequently 
cleared (Case 11). (Courtesy 
of South. M.F.) (C) Case v 
showing marked rugal hyper- 
trophy. 


spiculated appearance. Both the greater 
and lesser curvatures are involved. The 
pars media is the most common area of in- 
volvement although any area of the stom- 
ach mav show enlarged mucosal folds. Mu- 
cosal hvpertrophy may involve the small 
intestine, as it did in Cases 111 and vi 
(Table 111). One case with only small bowel 
involvement has been reported.' 

Another important roentgenologic find- 
ing is the mixing of the ingested barium 
with the retained mucus and this may sug- 
gest gastric obstruction. This excess mucus 
is related to the hypersecretion of the 
gastric mucosa, and is important to recog- 
nize. 
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SUMMARY 


A brief review of all the reported cases of 
hypertrophic gastropathy (Menetrier’s dis- 
ease) in children and the report of 1 new 
case are presented. Its benign character and 
transitory nature are emphasized. 

A brief description of its clinical and 
pathologic characteristics is made. The pos- 
sible etiologic factor precipitating the 
phenomena in children is discussed. 

It is quite possible that most cases of 
idiopathic hypoproteinemia previously re- 
ported in children in the absence of careful 
upper gastrointestinal and small bowel 
studies represent some form of protein- 
losing gastropathy. It is hoped that the use 
of paper chromatography and careful 
gastrointestinal roentgenologic examina- 
tions will increase the recognition of hyper- 
trophic gastropathy and aid in the further 
understanding of these phenomena in chil- 
dren. 


Brit B. Gay, Jr., M.D. 

Department of Radiology 

The Henrietta Egleston Hospital 
for Children, Inc. 

1405 Clifton Road, N.E. 

Atlanta, Georgia 30333 
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NEONATAL GASTRIC PERFORATION* 


By EDWIN S. WILSON, Jr., MAJOR, MC 


SAN FRANCISCO, CALIFORNIA 


EONATAL gastric perforation 1s an 

unusual surgical emergency which has 
eceived little attention in the radiologic 
iterature. Although Siebold reported the 
irst case of neonatal gastric perforation in 
(825, by 1964 only 143 cases with 39 sur- 
zivors had been accumulated in the world 
iterature.? The high mortality rate re- 
lects to a certain extent the precariousness 
sf the neonatal period, but the process 
svolves with such rapidity that prompt 
liagnosis is a requisite if improved survival 
rates are to be achieved. 


REPORT OF CASES 


Case r. This 5 lb. 3 oz. Negro female was 
born to an I8 year old primigravida on No- 
vember 9, 1965, following a 40 week gestation 
and uncomplicated vaginal delivery. The blood 
type of the mother was Group O, Rh negative, 
and the infant at birth was vigorous with a 
lusty cry and excellent muscular tone. On the 
fourth day the infant abruptly refused feedings 
and became lethargic, and abdominal disten- 
tion was noted. This latter finding prompted 
the passage of a soft rubber lavage tube; a 
small amount of formula was recovered, and the 
abdominal distention diminished. The improve- 
ment in the clinical appearance was transient, 
and within several hours subnormal tempera- 
ture, tachypnea, and mild cyanosis had de- 
veloped. A supine roentgenogram, obtained at 
the bedside, demonstrated an abnormal gas 
pattern within the abdomen, with gas outlining 
the falciform ligament (Fig. 1). No pulmonary 
abnormalities were seen. The infant expired be- 
fore definitive measures could be instituted, 
approximately 10 hours following the onset of 
symptoms. 

The autopsy demonstrated generalized peri- 
tonitis, secondary to a perforation high on the 
greater curvature of the stomach. Microscopic 
sections of this region revealed an abrupt cessa- 
tion of the musculature of the gastric wall 





Case 1. Supine roentgenogram of the abdo- 
men demonstrating gas outlining the falciform 
ligament (arrows). 


FIG. i. 


proximal to this area of perforation, consistent 
with focal aplasia of the musculature of the 
gastric wall. 


Case 1r. This 4 lb. 6 oz. Negro female was 
born to a 28 year old gravida 2 para 2 mother on 
July r, 1955, following a gestation of approxi- 
mately 32 weeks and an uncomplicated vaginal 
delivery. The infant was erythroblastotic, and 
an exchange transfusion was performed on the 
third day of life, because of anemia and hyper- 
bilirubinemia. The infant experienced no dif- 
ficulty during the procedure, but approximately 
ç hours later, tachypnea and abdominal disten- 
tion were noted. Supine and upright roentgeno- 
grams of the abdomen were obtained, which 
disclosed the presence of a pneumoperitoneum 
(Fig. 2 and 3). Celiotomy was performed 
promptly, and generalized peritonitis secondary 
to a perforation of the lesser curvature of the 
stomach was discovered. The defect was suc- 


* From the Radiology Department, Letterman General Hospital, San Francisco, California. 
This material has been reviewed by the Office of The Surgeon General, Department of the Army, and there is no objection to its pre- 
sentation and/or publication. This review does not imply any indorsement of the opinions advanced or any recommendation of such 


products as may be named. 
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Hic. 2. Case 11. Supine roentgenogram of the abdo- 
men demonstrating gas outlining the falciform 
ligament (arrows). 


cessfully repaired, but the infant expired sud- 
denly before the entire procedure could be 
completed. 

Autopsy confirmed the generalized peritoni- 
tis. Microscopic sections of the repaired defect 
failed to demonstrate a muscular defect within 
the gastric wall, and the predisposing cause for 
the perforation was not determined. 


DISCUSSION 


Neonatal gastric perforation is an un- 
common entity which, by virtue of its 
high mortality rate, requires prompt rec- 
ognition and surgical intervention. The 
precise etiology 1s obscure in most cases. 
A number of interesting theories have been 
proposed to explain individual cases, in- 
cluding congenital defects in the gastric 
musculature,! increased gastric acidity and 
peptic ulceration, mechanical injury sec- 
ondary to polyethylene and rubber tubes,’ 
sepsis and congestion of the bowel wall,’ 
pyloric and small intestinal obstruction? 
and vigorous attempts at resuscitation.’ 
Excluding the apparently idiopathic cases, 
Inouye and Evans? established that a 
congenital defect in the gastric muscula- 


Edwin S. Wilson, Jr. 
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ture was the most frequent predisposing 
cause for neonatal gastric perforation. The 
most common site of perforation is the 
greater curvature of the stomach, and this 
was especially true of those perforations 
associated with a focal aplasia of the gas- 
tric musculature. In the consideration of 
increased acidity and peptic ulceration as 
a predisposing cause, Miller? has shown 
that the gastric acidity of the newborn 
reaches a maximum at 2 days of life, at 
which time adult levels are approached. 
Thereatter, the level of acidity decreases 
abruptly, to return to adult levels again at 
the end of the first year. 

The entity most commonly manifests 
itself during the first week of life. Inouye 
and Evans? have emphasized the high rate 
of prematurity among these patients, 
which approaches 40 per cent. This is in 
marked contrast to the rate of 11.7 per 
cent among the normal population. The 
infants characteristically become ill rather 
suddenly, with lethargy, abdominal dis- 
tention, decreased temperature, and tac- 
hvpnea. The diagnosis of perforated viscus 





Fic. 3. Case 11. Erect examination of the abdomen 
demonstrating large collections of gas beneath 
the diaphragm. 
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may be suggested by the clinical exami- 
nation, and roentgenograms usually estab- 
lish the diagnosis. 

The supine examination of the abdomen 
may demonstrate a bizarre gas pattern, 
due to the presence of gas within the peri- 
toneal cavity, and an especially significant 
observation is gas outlining both sides of 
the falciform ligament or bowel wall, as 
originally described by Rigler. The pres- 
ence of a pneumoperitoneum is usually 
more easily discernible on the erect roent- 
genogram, when gas collects beneath the 
diaphragm. Obviously, the finding of a 
pneumoperitoneum merely raises the sus- 
picion of neonatal gastric perforation, as 
a similar appearance may be produced by 
such entities as necrotizing enterocolitis, 
perforated Meckel’s diverticulum, per- 
forated duodenal ulcer, and traumatic 
perforation of the colon, as by a rectal 
thermometer. There is usually no indication 
for positive contrast studies, since the pre- 
cise diagnosis is established at laparotomy. 

The proper therapeutic regimen includes 
fluid and electrolyte replacement, anti- 
biotics, and prompt surgical intervention. 
At the time of laparotomy it is important 
that careful examination of the entire stom- 
ach be performed, as multiple perforations 
have been reported.‘ 


SUMMARY 


Neonatal gastric perforation is an un- 
usual entity requiring prompt diagnosis 
and surgical correction. 

The symptomatology usually begins 
within the first week of life, and consists of 
poor feeding, regurgitation, abdominal 
listention, listlessness, lethargy, tachyp- 
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nea, decreased temperature or fever, and 
rapid demise within 12 to 24 hours follow- 
ing the onset of symptoms. 

The perforation manifests itself roent- 
genographically as  pneumoperitoneum, 
with gas collections about the falciform 
ligament on the supine examination, and 
beneath the diaphragm on the erect 
roentgenogram. 

The high mortality rate associated with 
neonatal ^ gastric perforation requires 
prompt remedial measures. 

Two cases are reported. 


Department of Radiology 
Martin Army Hospital 
Fort Benning, Georgia 31905 
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AIR WITHIN THE WALL OF THE STOMACH* 
ROENTGEN MANIFESTATIONS AND A NEW ROENTGENOGRAPHIC SIGN 


By SANFORD V. BERENS, M.D., HAROLD MOSKOWITZ, M.D., 
and HARRY Z. MELLINS, M.D. 


BROOKLYN, NEW YORK 


IR within the wall of the stomach pre- 
sents in three distinct patterns: cystic 
pneumatosis, interstitial gastric emphy- 
sema, and emphysematous gastritis, which 
can be distinguished by their specific roent- 
genologic and clinical characteristics. Karly 
diagnosis is important as 1t determines sub- 
sequent treatment and prognosis. 

The purpose of this paper is to present 2 
cases recently seen at this center with air 
in the stomach wall. One demonstrates the 
established features of interstitial gastric 
emphysema. A second case, an example of 
emphysematous gastritis, failed to conform 
to the usual criteria and presented diag- 
nostic features not previously described. 


REPORT OF CASES 


Case 1. G.P., a 76 year old white male was 
transferred from another hospital to the medi- 
cal service of the Kings County Hospital for in- 
vestigation of weight loss and vomiting. The 
patient was fully conscious and cooperative, 
but disoriented. Definite information concern- 
Ing the duration of current symptoms or past 
history could not be obtained. 

Physical examination revealed a cachectic, 
dehydrated, elderly male, in no distress. The 
vital signs were normal. Positive findings 1n- 
cluded clinical evidence of pulmonary emphy- 
sema and a coarsely nodular liver edge palpable 
4 to § finger breadths beneath the right costal 
margin. There was no tenderness or guarding. 
The bowel sounds were normal and rectal ex- 
amination was negative. À tentative diagnosis 
of nodular liver metastases was made, primary 
site undetermined. Urinalysis and blood chem- 
istries were normal. 

Chest and abdominal roentgenograms taken 
shortly after admission revealed a dilated and 
fluid filled stomach, displaced to the left by the 
enlarged liver. A thin lucent streak of air out- 
lined the entire greater curvature, running from 





Fic. r. Case 1. A thin lucent streak of air outlines 
the greater curvature of the stomach. 


the fundus to the antrum (Fig. I and 2). 

Thirteen hours after admission, the patient 
suddenly expired in bed. No postmortem ex- 
amination was performed. 


Case rr. T.D., a 74 year old white male with 
chronic organic brain syndrome was trans- 
ferred from the psychiatric service to the surgi- 
cal service following the acute onset of melena. 
Physical examination revealed a poorly re- 
sponsive elderly male, blood pressure was 
80/60, pulse 80/per minute, temperature 97°F., 
respiration 20/ min. Fine inspiratory rales were 
heard at both bases. The abdomen was soft 
with no palpable masses, guarding or rebound. 
Rectal examination. demonstrated soft dark 
stool but no masses. A nasogastric tube was 
passed and returned large volumes of fresh 


blood. 


Laboratory data: hemoglobin—9.7 grams 


* From the Departments of Radiolozy, State University of New York, Downstate Medical Center and the Kings County Hospital, 


Brooklyn, New York. 
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Fic. 2. Case 1. The lucency is continuous 
from fundus to antrum. 


per cent, white blood cell count—7,300/ mm, 
urinalysis—normal. 

In the subsequent hours the patient became 
increasingly moribund, the temperature rising 
to 102°F. Five units of whole blood were ad- 
ministered to compensate for the continuous 
blood loss. 

Roentgenograms taken at this time demon- 
strated marked gastric distention. A continuous 
lucent shadow measuring 2-4 mm. surrounded 





Fic. 3. Case 11. Marked gastric distention. Intra- 
mural air outlines the gastric fundus. 
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Fic. 4. Case 11. Cone view demonstrating the 
continuous lucency about the fundus. 


the entire stomach, more pronounced about the 
fundus (Fig. 3 and 4). No "cystic" collections 
could be seen within the wall of the stomach. 
Introduction of gastrografin via a nasogastric 
tube failed to demonstrate any evidence of gas- 
tric outlet obstruction. Several thin, branching 
lucent shadows representing intravascular air 
were seen within the liver and possibly within 
small vessels in the gastric wall (Fig. 5 and 6). 





ic. 5. Case 11. Lateral roentgenogram reveals several 
thin, branching lucencies representing intravascu- 
lar air. 
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hic. 6. Case i1. Cone view demonstrating the network 
of vessels containing air. 


Due to the worsening clinical condition and 
the possibility of a perforated ulcer, emergency 
laparotomy was performed. No perforation was 
found. The stomach was markedly dilated, but 
there was no evidence of stricture or mass to 
explain the dilatation. The entire gastric mu- 
cosa was hemorrhagic and necrotic from fundus 
to antrum. There was palpable crepitus within 
the wall of the stomach. Biopsy was performed 
which disclosed microscopic evidence of acute 
and chronic inflammatory changes in the stom. 
ach wall, with numerous bacteria. 

Due to the patient’s condition only a gastros- 
tomy was performed and high doses of penicil- 
lin and streptomycin given. In spite of these 
measures, the patient continued to do poorly in 
the postoperative period and expired 3 hours 
after surgery. Permission for a postmortem ex- 
amination was not granted. 


DISCUSSION 


Cystic pneumatosis refers to the roent- 
genologic observation of clusters of 1 to 2 
mm. gas collections in the wall of the stom. 
ach or intestine in patients with little or no 
gastrointestinal symptoms. Various etiol. 
ogies for these findings have been postu- 
lated and the condition is accepted as hav- 
ing no clinical significance.?. 

Interstitial gastric emphysema is a rare 
condition? characterized by the presence of 
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continuous linear streaks of air outlining 
the major portion of the stomach wall, as- 
sociated with gastric distention. In the ma. 
jority of these cases, the typical roentgen 
picture was observed after insult to the 
gastric mucosa by intubation or ulcera. 
tion,’ together with prolonged increase in 
the intraluminal pressure secondary to gas- 
tric outlet obstruction.?2:5 [t js believed 
that the elevated pressure forces air Into 
the traumatized gastric wall, where it dis- 
sects Into one or more intramural planes. 
There is no inflammatory component, the 
patient is not ill, although he may exhibit 
some vomiting and abdominal distention, 
and recovery is usually uneventful. 
Case r is in this category. The roent- 
genologic features of gastric distention and 
continuous streaks of air in the stomach 
wall are typical. The clinical picture of 
vomiting in the absence of gastrointestinal 
bleeding or acute systemic toxicity lends 
further support to the diagnosis of inter- 
stitial gastric emphysema. 
Emphysematous gastritis is a form of 
acute phlegmonous gastritis in which gas- 
forming organisms invade the stomach wall 
producing local hemorrhage, necrosis and 
systemic toxicity, Colquhoun? described the 
essential roentgen features as numerous 
mottled "cystic" lucencies in the wall of a 
contracted stomach. Differentiation. from 
cystic pneumatosis, which confers a similar 
roentgen appearance, is made on clinical 
grounds. Emphysematous gastritis pre- 
sents with the acute onset of hematemesis, 
pyrexia, epigastric pain and abdominal 
tenderness rapidly leading to prostration 
and, in many instances, death within a few 
hours or days.!8 Prompt institution of ap- 
propriate antibiotic and supportive mea- 
sures, combined with partial or complete 
gastrectomy,”'’ has occasionally resulted in 
cure. Han e 475 considered the combina. 
tion of acute abdominal symptoms in the 
presence of gas in the wall of a necrotic 
stomach at laparotomy to be diagnostic 
evidence of emphysematous gastritis. Case 
m exhibited the typical acute abdominal 
signs and symptoms in addition to rapidly 
progressing toxemia and prostration. The 
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urgical evidence of a necrotic, hemorrhagic 
rastric wall with crepitus, coupled with the 
listologic findings, confirms the diagnosis 
Xf emphysematous gastritis. 

A careful search of the literature has 
filed to reveal a roentgenologic descrip- 
tion corresponding to this case. The usual 
roentgenologic findings in emphysematous 
zastritis are small cystic air collections clus- 
tered about the fundus, associated with a 
small, collapsed stomach. Welch and 
Tones? have reported, however, one case of 
emphysematous gastritis with considerable 
gastric dilatation. Their case presented 
with marked gastric dilatation and a 
continuous thin lucency representing intra- 
mural air about the entire stomach. In 
spite of the variance with the usual roent- 
genologic picture, it is thought that the 
clinical, operative and microscopic findings 
substantiate the diagnosis of emphysema- 
tous gastritis. 

Although air in the portal system has 
been well documented in the presence of 
intestinal necrosis, this finding has never 
been described in published cases of em- 
physematous gastritis. It is logical to as- 
sume, however, that the gas-forming or- 
ganisms may enter the small vessels of the 
stomach wall and produce demonstrable 
air both locally and in the portal circula- 
tion. The intravascular air observed in our 
case is probably located both in the small 
blood vessels and the veins in the gastric 
wall as well as in the larger vessels of the 
portal system. We cite this as an interest- 
ing additional sign to be sought in cases of 
suspected gastric necrosis. 


SUMMARY 


Two new cases of air in the stomach wall 
have been described. One case presented 
with the typical findings of interstitial gas- 
tric emphysema. The second case demon- 
strated the usual clinical and pathologic 
criteria of emphysematous gastritis but 
presented an atypical roentgenographic 
picture. Linear air densities in the stomach 
wall associated with air in the portal sys- 
tem are described for the first time in a case 
of emphysematous gastritis. 
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CARCINOID TUMOR OF THE STOMACH 
RESEMBLING CARCINOMA* 


REPORT OF A CASE 


By MELVYN M. OKEON, M.D., and WILLIAM P. BIEBER, M.D. 
SAN FRANCISCO, CALIFORNIA 


T purpose of this report is to discuss 
an unusual appearance of a carcinoid 
tumor of the stomach. 

Primary gastric carcinoids (argentafh- 
noma) are rare.^" Bensaid? stated that they 
represent only 1 per cent of all carcinoids. 
The first case known to be reported was 
that by Askanazy in 1923. Lattes and 
Grossi? in 1956, collected 35 cases and 
reported 5 of their own. To date, probably 
less than 100 cases have been reported in 
the world literature. 


REPORT OF A CASE 


A s0 year old Negro male porter was referred 
to the San Francisco General Hospital on Octo- 
ber 5, 1964 with a 4 months’ history of anorexia, 
a weight loss of 20 pounds, epigastric discom- 
fort, and morning emesis. 

The results of the physical examination were 
unremarkable as were those of the laboratory 
tests. À roentgenogram of the upper gastroin- 
testinal tract showed an ulcerated, rigid, lesser 
curvature extending from 3 cm. below the 
esophageal opening to the distal antrum, which 
was diagnosed as gastric carcinoma. 

Laparotomy on October 20, 1964 disclosed an 
ulcerated mass in the lesser curvature along 
with a o.5 cm. hard nodule in the transverse 
mesocolon. The nodule was considered the only 
gross evidence of metastasis in the abdomen. A 
subtotal (75 per cent) gastrectomy and omen- 
tectomy with a Billroth u anastomosis were per- 
formed. The postoperative course was unevent- 
ful. 

The removed specimen measured 8 cm. along 
the lesser curvature and 20 cm. along the 
greater curvature. Centered on the lesser curva- 
ture was a 4.5 cm. roughly circular ulcer crater, 
surrounded by rolled and indurated mucosa. 
The histologic examination revealed small cells 
lined in trabeculae, 2 or 3 cells wide, and some- 
times forming rosettes interspaced with a fibro- 


vascular network. There was invasion through 
the stomach wall, and into nerves and blood 
vessels, and involvement of 4 of 11 paragastric 
lymph nodes. The histologic diagnosis was 
malignant carcinoid. 

The patient was discharged and remained 
fairly well until July, 1965 when he experienced 
a sudden onset of low back pain. The work-up 
at the University of California Hospital re- 
vealed a lytic lesion of the first lumbar verte- 
bra, numerous defects in the liver scan, and ab- 
normally high 5-hydroxyindol-acetic acid levels 
of 72 and 69 mg. per 24 hour urine specimen. 
During hospitalization progressive weight loss, 
lethargy, anorexia, and weakness were noted, 
but a tumor dose of 2,300 r given with 1,000 kv. 
successfully relieved the severe back pain. At no 
time during the illness were syncopal attacks, 
flushing, hypertension, diarrhea, or any other 
clinical symptoms of carcinoid syndrome men- 
tioned. The patient died from gastrointestinal 
hemorrhage. 

Necropsy revealed a recurrence in the stom- 
ach and a massive metastatic spread to the liver 
with some 8 cm. nodules. In addition, the pro- 
cess had invaded the region of the first lumbar 
vertebra, the thyroid gland, the periaortic 
lymph nodes, and the serosa of the ascending 
colon and terminal ileum. 


DISCUSSION 


Only a small number of cases of carcinoid 
of the stomach has been reported in which 
the roentgenographic appearance was de- 
scribed. The usual roentgenologic change 
(approximately 66 per cent) consisted of a 
single, sharply circumscribed polypoid fill- 
ing-defect, of a rather benign appearance. 
By contrast, this lesion was infiltrated and 
ulcerated, appearing similar to adeno- 
carcinoma of the stomach (Fig. 1, 4, B and 
C). In the literature, when roentgeno- 
graphic descriptions were lacking, the 
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l'16. 1. (4) Anteroposterior and (B) oblique roentgenograms. (C) Spot roentgenogram. Infiltrating, ulcerat- 
ing defect in the lesser curvature of the stomach. The roentgenograms are from two studies on separate 


days. (Courtesy of Seymour M. Farber, M.D., San Francisco.) 


pathologic specimens were described as 
smooth polypoid lesions and a few as 
ulcerated masses. Pochaczevsky and Sher- 
man® in a review of 40 cases in which the 


pathologic changes had been described, 
concluded that most of the lesions (60 


per cent) were small submucosal nodules 
and the remainder ulcerated masses. The 
unusual variation of the present tumor, 
however, demonstrates a highly infiltrat- 
ing lesion described both roentgenographi- 
cally and grossly. To our knowledge, a 
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true stalk or truly infiltrative defect 1s 
never caused by gastric carcinoid. 

Carcinoids of the stomach may develop 
at almost any age; those reported were in 
patients ranging from 15 to 89 years. The 
symptoms may vary and sex distribution 
is about equal. In most cases, when surgical 
treatment is possible, carcinoids offer a 
much better prognosis than does adeno- 
carcinoma. À survival has been reported 
approaching 19 years.‘ By contrast, the 
rapid course leading to death in our pa- 
tient was an unusual event in this disease 
process. 

About one-fourth of these tumors me- 
tastasize,® but almost never to bone. The 
present case is probably the third reported 
in which bone metastasis developed. Al- 
though in this patient the 5-hydroxyindol- 
acetic acid levels were 6 times the normal 
value and widespread metastasis was pres- 
ent, carcinoid syndrome was not clinically 
evident. Descriptions of clinical carcinoid 
syndrome with this disease process are 
extremely rare. 


SUMMARY 
A case is presented of a primary carci- 
noid tumor of the stomach in which the 
roentgenographic appearance and clinical 
course were unusual. This infiltrating 
gastric lesion, progressing rapidly to death, 
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is contrasted with the reported cases in 
which local polypoid lesions were observed 
which, when surgically treatable, offered 
a much more favorable prognosis. 


Melvyn M. Okeon, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 
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ROENTGEN DEMONSTRATION OF PROLAPSE OF 
BENIGN POLYPOID GASTRIC TUMORS INTO 
THE DUODENUM, INCLUDING A 
DUMBBELL-SHAPED LEIOMYOMA 


By WELLAND F. SHORT, M.D.,* and BARTON R. YOUNG, M.D.1 


PHILADELPHIA, PENNSYLVANIA 


XPERIENCE obtained in the roentgen 

examination of 3 patients, each show- 

ing prolapse of a polypoid gastric tumor 

into the duodenum, stimulated the authors 

to study the findings of other reported 
cases. 

The prolapsing gastric polyp has been 
recognized for many years. It was first diag- 
nosed roentgenographically by Eliason eż 
al in 1926. They reported 5 cases, 2 of 
which were instances of transpyloric herni- 
ation of gastric mucosa. Moore? had pub- 
lished a roentgenogram of such a lesion in 
1924 but apparently did not recognize its 
significance. Rigler?? in 1928, Lonnerblad* 
in 1933 and Weinberg and Raider? in 1943 
reported fluoroscopically observing the 
process of prolapse. The existence of pro- 
lapsing gastric tumors was known by sur- 
geons, however, at least as early as 1913. In 
that year Wade? reported a case in which a 
leiomyoma had led an intussusception of 
the stomach to a point 6 inches past the 
ligament of Treitz. To date it has been pos- 
sible to find 30 cases of prolapsing gastric 
tumors reported in the English language 
literature. Twenty of these were of un- 
specified histology, but were presumably 
adenomas;^91.14203 six were definitely 
adenomas;*!^19252529 and 3 were histo- 
logically proven to be leiomyomas.' ^? An 
additional case, reported by Iceton eż a7. 
of a neuroblastoma possibly represents a 
variant of leiomyoma which Stout? calls 
leiomyoblastoma. Several radiology text- 
books?2225.25 include illustrations of these 
lesions. 


ADENOMAS 


Roughly 80 per cent of benign gastric 
tumors are adenomas. Approximately 50 
per cent of these arise in the antrum, and 
about 40 per cent of the latter are peduncu- 
lated and are therefore potentially capable 
of prolapsing through or obstructing the 
pylorus (Fig. 1, Æ and B). (Young and 
Scanlan?? mention a case in which prolapse 
of a nonpedunculated adenoma occurred.) 
Most of these tumors are between I and 2 
cm. in diameter; however, Monat" re- 
ported one measuring 25 cm. in length. 
Adenomas are typically round or oval in 
shape and have either a smooth or slightly 
lobulated surface. Most are continuous 
with a mucosal fold, and they infrequently 
cause a contour defect in the barium-filled 
stomach. They are usually best visualized 
fluoroscopically when relatively small 
amounts of barium and carefully graded 
pressure are used. However, small adeno- 
mas are sometimes better demonstrated 
with moderate gastric distention, which 
causes partial effacement of the surround- 
ing rugae. Occasionally, transpyloric her- 
niation of gastric mucosa may be marked 
enough to simulate a partially prolapsed 
polvp, but with careful study this should 
not cause a diagnostic problem. Hyper- 
trophic rugae in association with a pro- 
lapsed polyp are very unusual. Although 
most polvps are solitary, a significant num- 
ber occur as multiple lesions, a point which 
may be of help in differentiating them from 
the leiomyoma (Fig. 2, 47 and B). Pender- 
grass" as well as LaRoque and Shiflett’ 
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FIG. 1. (Æ) 


A typical prolapsing, pedunculated 
adenoma is seen in the stomach in the erect posi- 
tion (arrow). (B) Tumor was found in the duo- 
denal bulb in the prone or right-sided position 
(arrow). 


commented upon the frequency of delayed 
gastric emptying, but this has not been re- 
ported by others in the absence of obvious, 
severe obstruction, and was not present in 
any of our cases. 

Clinically, patients with adenomatous 
polyps are often anemic (Fig. 3, 4 and B). 
This is mostly of the hypochromic type, but 
associated pernicious anemia is being re- 
ported with increasing frequency. Marshak 
and Feldman!’ report that without hista- 
mine stimulation, g1 per cent of their cases 
showed achlorhydria, an incidence three 
times that found in healthy persons over 
the age of 60. They also found that so per 
cent had presenting symptoms which could 
be related to their polyps; pain and bleed- 


ing being the most frequent complaints. 
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LEIOMYOMAS 


Leiomyomas account for almost all of 
the remaining benign gastric tumors. They 
may be submucosal, intramural, or subse- 
rosal in origin. Hoppes? found that 60 per 
cent present as an intragastric mass on 
barium examination, and that 20 per cent 
of the latter were pedunculated. This ex- 
plains why the leiomyoma may completely 
mimic the adenoma. Ulceration is a fre- 
quent finding in leiomyomas and when 





lic. 2. A polypoid leiomyoma mimics an adenoma- 
tous polyp. (4) The intragastric component of a 
dumbbell-shaped leiomyoma occurring in a 78 
year old female is seen in the stomach (arrow). 
(B) It readily prolapsed into the duodenum 
(arrow). The extragastric portion measured 9 X I3 
cm. and was located in the omental bursa. There 
was no ulceration of the gastric portion. 
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Fic. 3. Multiple polyps in a 60 year old female with pernicious anemia. (4) Appearance of the polyps when 
first discovered. No prolapse was observed at this time. (B) Examination 7 years later reveals a slight 
growth of the polyps and herniation of one of them into the duodenum (arrows). Surgical and histologic 
confirmation has not been obtained but the multiplicity of the polyps is strongly in favor of their being 


adenomas. 


present aids in the differential diagnosis. In 
an unusual case, calcification may be found 
within the tumor on the plain abdominal 
roentgenogram. Neither ulceration nor cal- 
cification was reported in any of the cases 
reviewed. Traction upon the pedunculated 
elomyoma often causes invagination of the 
zastric wall and may result in gastroduo- 
lenal intussusception. In the 4 reported 
cases of this complication, leiomyoma was 
found in 3 and only 1 was due to an ade- 
noma.!:®!427 The finding of a palpable ab- 
lominal mass together with a roentgeno- 
xsraphic demonstration of a gastric polyp 
should make one suspect the possibility of 
leiomyoma, particularly of the 
lumbbell or collar button type. Extra- 
zastric lelomyomas are often very large 
when found and may be mistaken for pan- 
creatic pseudocysts. In the case included in 
this paper (Fig. 2, Æ and B) the possibility 
of leiomyoma was not considered. It may 
have come to mind if a true lateral view 
of the stomach had been obtained, show- 
ing it to be displaced anteriorly by the 
extragastric portion of the tumor which 
was located in the omental bursa. The 


zastric 


dumbbell-shaped variety, according to 
Hoppes,’ accounts for approximately 4 per 
cent of the gastric leiomyomas. No other 
report of a case in which the intragastric 
component had prolapsed into the duo- 
denum was found in the English language 
literature. 


DISCUSSION 


Roentgen examination plays an 1m- 
portant role in the recognition and treat- 
ment of the prolapsing gastric polyp. In- 
itially, its site is demonstrated and follow- 
up examinations furnish reassuring evi- 
dence of lack of significant change in posi- 
tion and size during medical management 
of the patient. Medical treatment is usu- 
allv the method of choice because the lesion 
is found predominantly in the older age 
group and often those who are a poor sur- 
gical risk. Roentgen demonstration of a 
pedicle is reassuring evidence of benignancy 
since the pathologist rarely finds carcinoma 
in the stalk.!?%?° The very unusual com- 
plication of gastroduodenal intussusception 
is also well demonstrated bv roentgen ex- 
amination. 
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SUMMARY 


The roentgen findings of polypoid gas- 
tric tumors including those that prolapse 
into the duodenum are discussed and illus- 
trated. Three patients presented charac- 
teristic roentgen appearances of prolapse. 
One of these tumors was a dumbbell-shaped 
leiomyoma that arose in the omental sac 
and extended into the stomach. No other 
case has been reported in the literature of a 
dumbbell-shaped gastric leiomyoma whose 
intragastric component herniated into the 
duodenum. 
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DUODENAL OBSTRUCTION IN THE NEWBORN 
DUE TO ANNULAR PANCREAS* 


By E. A. FREE, M.D,t and BARRY GERALD, M.D.t 
OAKLAND, CALIFORNIA 


HE various causes of duodenal ob- 

struction in the newborn infant are 
well known but a specific roentgenographic 
diagnosis is difficult to establish. In par- 
ticular, annular pancreas as a cause of duo- 
denal obstruction is infrequently recog- 
nized prior to surgery. To aid in the preop- 
erative diagnosis, the roentgenographic 
findings in 8 infants with duodenal ob- 
struction secondary to annular pancreas 
will be discussed. No attempt has been 
made to review the literature or to discuss 
the embryology of annular pancreas as this 
has been done in previous reports.” 


MATERIAL 


Eight infants were seen at the Children’s 
Hospital Medical Center of Northern Cali- 
fornia from January, 1964 to December, 
1966 in whom the diagnosis of duodenal 
obstruction secondary to annular pancreas 
was established at surgery. Preoperative 
roentgenographic examinations were avail- 
able for review in each patient. 

Two of the 8 patients were premature by 
weight. Polyhydramnios was noted in two 
instances. Five of the 8 infants were male. 

Each patient was admitted within the 
first 3 days of life because of vomiting. In 
6 of the 8 patients, gas was present in the 
bowel distal to the distended proximal por- 
tion of the duodenum. In 5 of these, the 
amount of gas was small. 

Anomalies other than annular pancreas 
were present in each infant and are listed in 
Table 1. 

Each of the patients had a surgical pro- 
gédure to bypass the point of obstruction, 

ther a duodenojejunostomy or duodeno- 
dine enostomy. Seven of the 8 infants are 
Àlif&. The one mortality was Case r in 
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TABLE ÍI 


SUMMARY OF FINDINGS IN B PATIENTS 
WITH ANNULAR PANCREAS 


Gass Degree of 
No Duodenal Other Anomalies 
' Obstruction 
I Partial Agenesis of right lung, hemi- 
vertebra L 1 
I1 Complete Intestinal malrotation 
III Partial | Down’s syndrome 
IV . Partial § Down’s syndrome, intestinal 
malrotation, Hirschsprung’s 
disease 
V Partial Intestinal malrotation 
VI Partial — Imperforate anus with ureth- 
ral fistula, malrotated left 
kidney, hemivertebrae T 8 
and sacrum, calcification of 
intervertebral disk 
VII Complete Micrencephaly 
VIII Partial Intestinal malrotation 


whom the annular pancreas coexisted with 
absence of the right lung (Fig. 1). 


DISCUSSION 


In the infant with duodenal obstruction 
due to annular pancreas, the major symp- 
tom is vomiting. The pregnancy may have 
been complicated by  polyhydramnios. 
Plain roentgenograms of the abdomen in 
the supine and upright position plus a lat- 
eral view are usually sufficient to show the 
site of obstruction in the second portion of 
the duodenum just distal to the duodenal 
bulb. If the stomach and duodenal bulb are 
not outlined by gas, air may be instilled 
into the stomach using a nasogastric tube 
(Fig. 24). Contrast agents other than gas 
are rarely indicated. 

That annular pancreas often produces in- 
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FrG. 1. Case 1. The right hemithorax is opacified and 
the heart and mediastinum are shifted to the 
right. At autopsy, agenesis of the right lung was 
present. Note the distention of the stomach and 
duodenal bulb with small bubbles of air in the left 
midabdomen. A hemivertebra is present at L 1. 
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complete obstruction is well known, as the 
anomaly may first be detected after the 
patient reaches adulthood.‘ In the newborn 
infant with severe duodenal obstruction 
due to annular pancreas, the obstruction 
may also be incomplete as reported by 
Hope and Gibbons." In some of their pa- 
tients, gas was present in the duodenal 
bulb and in the third portion of the duo- 
denum but was absent in the portion of 
the duodenum constricted by the annular 
pancreas. lo this finding thev gave the 
term "double bubble." We had no ex- 
amples of this finding but in 6 of our 8 
cases, gas was present in the bowel distal 
to the duodenum indicating the incomplete 
nature of the obstruction. 

The same term, "double bubble," had 
been proposed bv Shapiro e£ al.’ to describe 
the air-filled stomach and duodenal bulb 
seen with duodenal obstruction of any 
etiology. The term "double bubble sign" is 
now usually used in the context described 
by Shapiro e al? and is most commonly 
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issociated with duodenal atresia. 

The high incidence of other anomalies 
n the patient with annular pancreas has 
yeen noted by other authors.** In the serles 
sy Hays ef al? the incidence of major 
inomalies associated with annular pan- 
creas was 32 per cent. In our patients, other 
anomalies were present in each one, at 
least half of which could be classified. as 
major. Our one mortality occurred 1n an 
infant with absence of the right lung 
(Case 1), probably a significant factor in 
the infant's death. 

The most frequently associated anomaly 
in the series reviewed by Kiesewetter and 
Koop? was a defect in rotation of the intes- 
tinal tract. Four of our 8 patients had mal- 
rotation (Fig. 3). Midgut volvulus or a 
peritoneal band associated with malrota- 
tion is a frequent cause of partial or com- 
plete duodenal obstruction in the neonate.” 
The obstruction is usually in the distal 
portion of the duodenum but may be more 
proximal. Obstruction secondary to either 
midgut volvulus or peritoneal bands may 
be indistinguishable from obstruction due 
to annular pancreas. However, the pre- 
sumption that duodenal obstruction 1n an 
infant with malrotation is due to midgut 
volvulus or peritoneal bands is not war- 
ranted and the possibility of annular pan- 
creas should be considered, particularly if 
the site of obstruction is in the proximal 
duodenum. 

The incidence of mongolism, or Down's 
syndrome, associated with annular pan- 
creas was high in other series? ^^? as well 
as occurring in 2 of our 8 patients. In the 
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Case v. This patient was admitted because of 
persistent vomiting. Gas is scattered through the 
stomach and small bowel with the latter lying 
predominantly to the right. At surgery, malrota- 
tion was confirmed as well as an annular pancreas. 


Idco. 


mongoloid infant, duodenal atresia has 
been stated to be the most common cause 
of intestinal obstruction. However, be- 
cause of the high incidence of mongolism 
associated with annular pancreas, the 
possibility of annular pancreas should be 
considered in the mongoloid infant with 
duodenal obstruction. 

Hemivertebrae were present in 2 of our 
8 patients (Fig. 4, Z and B). These oc- 
curred in association with atresia of the 
right lung and imperforate anus. The asso- 


Fic. 2. Case 1v. (4) No intestinal air was present on the initial plain roentgenogram; therefore, a tube was 
inserted into the stomach and air injected. On this later roentgenogram, a small amount of air is seen in a 


^ 


distal loop of the bowel slightly to the left of the sacrum. The configuration of the bony pelvis is consistent 
with this patient's known Down’s syndrome. (B) On the barium enema examination, the cecum 1s seen to 
lie high in the midline with the colon to the left of the midline and the small bowel to the right indicating 
a defect in rotation. Because of persistent diarrhea, the patient was re-explored at 2 months of age. Hirsch- 
sprung's disease with the point of transition low in the sigmoid was found. After a colostomy, the patient 


has done well. 





liG. 4. Case vi. (4 and B) Gas has been in- 
jected into the stomach. Note the disten- 
tion of the stomach and proximal duode- 
num with the latter best visualized in the 
lateral view. Small bubbles of gas are pres- 
ent in the left midabdomen. Hemiverte- 
brae are present involving T 8 and the 
sacrum. This patient had an imperforate 
anus with a rectourethral fistula. (C) On a 
roentgenogram at I year of age, the hemi- 
vertebra at T 3 and calcification of the 
intervertebral disk of T 10 are well seen. 
The disk calcification was present at 
birth. 
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ciation of hemivertebrae with anomalies of 
the lung? and imperforate anus! is well 
known. 

Calcification of the intervertebral disk 
(Fig. 4C) was present in I patient at 1 day 
of age. The significance of this calcifica- 
tion Is not known but its presence is rare 
in so young a child.* 


SUMMARY 


1. Obstruction in the newborn infant 
due to annular pancreas occurs in the de- 
scending portion of the duodenum and is 
usually a partial obstruction. 

2. Other anomalies are frequently pres- 
ent in association with annular pancreas. 
Intestinal malrotation and mongolism were 
the most frequent major anomalies found. 
Although midgut volvulus and duodenal 
atresia are more frequent causes of duo- 
denal obstruction in association with mal- 
rotation and mongolism, respectively, an- 
nular pancreas must also be considered. 
Barry Gerald, M.D. 

Department of Radiology 


University of Arkansas Medical Center 
Little Rock, Arkansas 72201 


Mrs. Monique Gaw of the Department 
of Radiology aided greatly in the prepara- 
tion of the illustrations. 
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INTRALUMINAL DIVERTICULUM OF THE 
DUODENUM IN A CHILD* 


By ALEX NEWMAN, M.D., and M. H. NATHAN, M.D. 


SCOTTSDALE, ARIZONA 


NTRALUMINAL diverticulum of the 

duodenum is a congenital anomaly 
which occurs infrequently and presents a 
rather characteristic roentgen appearance. 
This anomaly has been demonstrated only 
in the second portion of the duodenum and 
appears as a barium filled sac arising within 
the duodenal lumen in the region of the 
ampulla of Vater and extending caudally. 

This lesion was first described patholog- 
ically in 1885 by Slilock'? but was not re- 
ported roentgenologically until 1947 by 





Fic. 1. Characteristic roentgen appearance showing 
diverticulum filled with barium. Arrows point to 


characteristic radiolucent line representing the 


diverticular wall. 


Nelson." Subsequently, 9 additional sin- 


gle cases were reported by various au- 
thors, ?5-710135 and 2 cases were reported 
by Wiot and Spiro." Heilbrun and Boy- 
den? in their review and summary of all re- 
ported cases of intraluminal duodenal di- 
verticula added another case from the 
senior author's own experience and 5 addi- 
tional cases from other radiologists. These 
authors summarized the clinical, radiologic 
and surgical findings 1n 14 cases but failed 
to include in their review the examples re- 
ported by Turunen, Buisseret and Van 
Den Eynde,! Hirsch and Mal,’ and Laudan 
and Norton.? A case of intraluminal diver- 
ticulum of the duodenum occurring in an 
adult with the clinical features of mongol- 
ism was reported in 1965 by Curtis ef al.’ 
Thus, a total of 19 cases of intraluminal 
duodenal diverticulum have been demon- 
strated roentgenographically to date. 
Although generally believed to represent 





Fic. 2. Spot roentgenogram showing diverticulum 
completely filled with barium. 


“From the Department of Radiology, Baptist Hospital of Scottsdale, Scottsdale, Arizona. 
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liG. 3. Serial spot roentgenogram showing changes in size and shape of the diverticulum and various degrees 
of filling and emptying. Arrow points to diverticulum filled with air. 


a congenital anomaly, intraluminal duo- 
denal diverticulum has never been reported 
in children, and the youngest patient in 
whom it has been roentgenologically dem- 
onstrated so far was 22 years of age.® This 
report adds another case and represents the 
first example demonstrated in a child. 


REPORT OF A CASE 


An 11 year old girl was admitted to the Bap- 
tist Hospital of Scottsdale on December 29, 


1965 complaining of cramping abdominal pain 
present gererally throughout the abdomen of 
several days’ duration. This pain usually oc- 
curred in the early morning within § to Io 
minutes after arising and would subside by 
mid-mornirg. No vomiting was 
present, and the pain was not alleviated by 
intake of milk or liquids. Before admission to 
the hospital, she had been treated with anti- 
spasmodic medication with temporary relief. 

The past history was noncontributory. Physi- 
cal examination and laboratory studies were 


nausea or 
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Fic. 4. Diverticulum empty with its walls producing 


radiolucent streaks against the barium-covered 
duodenal mucosa (arrow). 


normal. Chest roentgenography and gall- 
bladder studies by the oral and intravenous 
routes were normal. 

An upper study demon- 
strated a normal esophagus, stomach, and duo- 
denal bulb. In the second portion of the duo- 
denum, a filling defect was noted at times. This 
defect had a large, smooth lumen which filled 
with barium at times from its proximal end 
giving rise to a sac-like structure which did not 
project beyond the lumen of the duodenum but 
was separated from its walls by a thin, smooth 
radiolucent membrane (Fig. 1 and 2). Fluoro- 
scopic examination and spot roentgenograms 
showed changes in size and shape of the divertic- 
ular sac with peristaltic activity and various 
stages of filling and emptying (Fig. 3). When 
the diverticulum was empty of barium, its 
walls presented radiolucent streaks somewhat 
resembling the appearance of filling detects due 
to roundworm infestation (Fig. 4). When the 
barium in the diverticulum was replaced by air, 
the defect suggested a long pedunculated polyp 
(Fig. 3). When no filling occurred by either 


gastrointestinal 
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barium or air, no abnormality was seen within 
the duodenal loop (Fig. 5). The remainder of 
the gastrointestinal tract was normal. 

The patient was continued on symptomatic 
treatment and was discharged from the hospital 
on January 1, 1966. To date, there has been no 
recurrence of symptoms. 


DISCUSSION 


[Inasmuch as intraluminal diverticulum 
of the duodenum, from its pathologic ap- 
pearance, IS a congenital anomaly, Its oc- 
currence in children has been anticipated 
but has not been demonstrated roent- 
genologically until this reported case. 

The roentgen diagnosis presents no diff- 
culty when the diverticulum is filled with 
barium at which time roentgenograms in 
various projections reveal a sac-like struc- 
ture lying within the lumen of the duo- 
denum. When incompletely filled its ap- 
pearance may simulate that of a long 
pedunculated polyp or a roundworm; but 
if no filling occurs, its presence may well be 
overlooked. 

SUMMARY 


A case of intraluminal diverticulum of 
the duodenum in a child of 11 years of age 
Is presented and is believed to be the first 





liG. §. Diverticulum devoid of both barium and air 
with resulting normal-appearing duodenal loop. 
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case demonstrated roentgenologically in a 
child. The diagnosis of this condition is 
easily made when the diverticulum is filled 
with barium but may be difficult if no filling 


or incomplete filling occurs. 


Alex Newman, M.D. 
1717 W. Missouri Avenue 
Phoenix, Arizona 85015 
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THE SIGNIFICANCE OF RIGIDITY OF THE JEJUNUM 
IN THE DIAGNOSIS OF POSTOPERATIVE 


JEJUNAL 


ULCERS* 


By RICHARD SCHATZKI, M.D. 


CAMBRIDGE, MASSACHUSETTS 


HE. roentgenologic diagnosis of post- 
operative Jejunal ulcer may be easy; 
occasionally, however, it can be quite diff- 
cult. The ulcer, when demonstrated, has the 
same appearance as an ulcer in the stomach 
or the duodenum, consisting of a crater 


which is surrounded by inflammatory 


changes. The presence and importance of 


swollen folds and rigidity frequently sur- 
rounding the ulcer have been stressed by 
many authors.' My experience has been 
that this rigidity may be the first and, at 
times, the onlv roentgenologic evidence of 
an anastomosal ulcer. 

The anastomosed jejunum is studied 
best in a profile view of the anastomo- 
sis (Fig. 1; and 2, 4, B and C). In the 
most common type of resection, the ante- 
colic variations of the Billroth II operation, 
this is usually possible in the left anterior 
oblique position (the patient either stands 
erect or lies supinely on the slightly tilted 
table, his left shoulder rotated towards the 
examiner). Other projections (rotation of 
patient) and varying inclinations of the 
examining table are used if necessary and 
may result occasionally in a better demon- 
stration of the ulcer and the induration. 

Normally, the anastomosed jejunum is 
pliable and flexible. Rigidity of the jejunum 
is not infrequently the first and most obvi- 
ous evidence of an abnormality in the re- 
gion of the anastomosis. It is usually ac- 
companied by thickening of the local jeju- 
nal folds. Occasionally, the swollen folds 
coalesce and are completely effaced result- 
ing in an area with a smooth surface.!? The 
roentgenologic appearance of this area de- 
pends on the arbitrary local distribution of 
barium (“‘smear”’ effect). 





FIG. 1. 


Normal gastroenterostomy (Pólya variation 
of Billroth II operation). 


Whenever such rigidity is seen, it should 
stimulate a careful search for an ulcer 
within the area of rigidity. The ulcer, al- 
though not visible at first, may be demon- 
strable by use of compression, by the use of 
a different obliquity, or by the use of a differ- 
ent position of the patient (prone, supine). 

The rigidity may be the oz/y demonstra- 
ble evidence of the presence of a jejunal 
ulcer. The author has seen patients in 
whom even very careful study of the rigid 
area did not show evidence of a crater and 
where operation proved the presence of ul- 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 1967. 
From the Department of Radiology, The Mount Auburn Hospital, Cambridge, Massachusetts. 
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`c. 2. (4, B and C) Normal gastroenterostomy (I loffmeister variation of Billroth IL operation). Note the 
flexibility and variability of the anastomosed jejunal loop. 5 — stomach, J =jejunum. 


ceration (Fig. 3, 4, B and C; 4, A-D; and 
c). The ulceration was usually superficial 
but at times could be quite extensive, in- 
volving a fairly large part of the rigid area 
either in a confluent way or in the form of 
multiple superficial ulcers. 

The literature frequently attributes long 
rigid areas in the jejunum to scarring. This 
is conceivable but we have not actually 
seen such instances. 

Healing of a peptic ulcer can best be 
studied in the stomach. Scars resulting even 
from large gastric ulcers are short, some- 
times pinpoint in size. They are longer only 
if a penetrating ulcer is adherent to a solid 
organ such as the liver or pancreas. [t is 
reasonable to suppose, therefore, that an 
ulcer of the very thin-walled jejunum, not 
attached to a solid organ such as the liver, 
will also heal with a very short scar. 

The follow-up of some of our cases has 
shown the areas of rigidity to become 
shorter (Fig. 6, 4, B and C; 7, 4, B and C; 
and 8, 4-D)or even to disappear (Hig. 3, 44, 
B and C; and 9, 4—D). Although some 1n- 


crease in fibrous tissue may be present (Fig. 
4 D; and 5), the areas of rigidity do not act 
like dense scars and appear to be mainly 
due to reversible inflammatory changes. 

The impression of the author is that 
rigidity of the jejunum near the anastomo- 
sis is always abnormal. It 1s usually associ- 
ated with a demonstrable jejunal ulcer and 
a thorough search for a crater is indicated. 
Even if no ulcer is found roentgenologically, 
one is probably present. Rigidity extending 
over a large area of the bowel is probably 
not caused by scarring. Until such a long 
area of rigidity disappears, the ulcer 
should not be considered healed. 


SUMMARY 


Rigidity of the anastomosed jejunum, 
most frequently opposite the anastomosis 
but at times involving the whole circum- 
ference of the jejunum, is often seen in the 
presence of jejunal ulcer. It is usually ac- 
companied by thickening of the local jeju- 
nal folds. Occasionally, the folds are ef- 
faced. 
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Fic. 3. Rigidity of the jejunum as only 
evidence of pathology in a patient 
with jejunal ulcer. Rigidity disap- 
peared following vagotomy. (A) Sub- 
total resection 3 years previously 
for bleeding duodenal ulcer. Tarry 
stools are again present. Fluoros- 
copy and numerous spot roent- 
genograms show rigidity (arrows) 
of the anastomosed jejunum with 
thick folds. No crater could be 
demonstrated. S-stomach. (B) 
New episodes of tarry stools are 
present 1} years later. Again only 
rigidity of the jejunum with swol- 
len folds are demonstrable (ar- 
rows). Blood was removed through 
a tube from the jejunum but not 
from the stomach. At exploration 
2 weeks later an ulcer was felt in 
the jejunum opposite the anasto- 
mosis. It was small and shallow by 
palpation but with induration 
of approximately 1.5 cm. A vagot- 
omy was performed. (C) Patient 

has been asymptomatic since vagotomy 4} years ago. Jejunum is flexible and without demonstrable abnor- 

mality. 
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iG. 4. Rigidity of the anastomosed jejunum as first evidence of ulcer. A $8 year old alcoholic had a partial gastric 
resection 2 years ago for bleeding duodenal ulcer; now there is again bleeding. Roentgen examination 1 
week ago was called normal. (4) Roentgenogram in right anterior oblique position shows no abnormality. 
(B) Spot roentgenogram on the same day (left anterior oblique position) shows rigidity of the anastomosed 
jejunum (arrows) with thick folds as first evidence of abnormality. Noted in the same area was a question- 
able shallow ulcer. A vagotomy was performed. S=stomach, J =jejunum. (C) Fifteen months later patient 
again hemorrhaged. Large irregular area of rigidity involving the whole area of anastomosed jejunum 
(arrow) is seen. There are no folds in this region. (D) Spot roentgenogram of the rigid area (arrows). It 
was questionable whether the whole rigid area represented a large but possibly shallow crater, or whether 
it was just an indurated rigid area without folds. Resection showed the whole involved area to be without 
folds. There were two superficial ulcers on the anterior wall of the jejunum (150.5 cm. and 0.8 Ko.6 cm.) 
and one o.8 cm. ulcer close to the anastomosis on the posterior wall. Histologically, there was fibrosis 
around the ulcer extending considerably laterally. 

[t is quite unlikely that the area of rigidity seen roentgenologically actually represented the shallow 
ulcers. The shape of the ulcers did not conform to the shape of the rigid area. This area probably was 
due to edema and fibrosis in a patient with 3 active, but superficial ulcers. 
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lic. 5. Area o narrowing with rigidity of the anas- 


tomosed jejunum, the only roentgenologic abnormality 


in a patient with Jejunal ulcer (gastroen terostomy 
without resection). At operation 2 days later, a 
5 mm. shallow ulcer was found at the anastomosis. 
The jejunum felt soft to palpation but showed an 


extensive increase of fibrous tissue histologically. 
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Fic. 7. Same patient as in Figure 6. (4) Ten days later the ulcer is smaller, the area of rigidity less marked 
S — stomach. (B) One half year later, a routine follow-up examination shows the ulcer larger and the area 
of rigidity unchanged. The patient admits only occasional episodes of pain, not enough for him to see his 
physician. Four months later the patient had a large hemorrhage. A vagotomy was performed at which 
time the ulcer was felt but not resected. (C) Two months after vagotomy, the ulcer has markedly decreased 
in size and the area of narrowing is considerably shorter than it had been at any of the previous examina- 


tions. 


P 


Vic. 6. Rigidity near an anastomosis proved to be evidence of active ulcer at follow-up. Later decrease in size of the 
ulcer and length of rigid area. (A and B) A 45 year old alcoholic who had a gastrectomy 14 years ago, now 
presents with occasional heartburn of 3 months’ duration. The area of rigidity was, probably erroneously, 
thought to represent scarring (arrow). S 2 stomach. (C) Six weeks later, a definite crater is demonstrable in 
the area of rigidity. (See Figure 7 for follow-up.) 
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lic. 8. Long area of rigidity with ulcer 
of varying size. Later considerable 
shortening of the area of rigidity. 
(4) Subtotal gastrectomy I year 
ago. Pain has been present for the 
last 6 months. There is a long area 
of rigidity (arrows) with a small 
crater. The jejunal folds near the 
ulcer are thickened or effaced. 
S=stomach. (8) The ulcer IS 
larger 14 years later and the area 
of rigidity has lengthened (arrows). 
(C) Three months later there was 
hematemesis. The crater is smaller 
and the area of rigidity slightly 
shorter. (D) Routine follow-up 
study 4 years later. Patient stil] 
has episodes of pain. No crater IS 
demonstrable. The area of rigidity 
is still present, but it is shorter. Its 
persistence probably indicates 
activity of the ulcer. 
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Vic. 9. Long area of rigidity in a patient with recurring ulcer crater and final complete disappearance of crater 
and rigidity. (A) Large ulcer crater with marked surrounding rigidity and mucosal swelling. 5 — stomach. 
( B) Sixteen days later on medical regime, the ulcer has disappeared; the area of rigidity remains (arrows). 
(C) Four months later the ulcer has visibly recurred. A vagotomy was performed. (D) The rigidity has 
completely disappeared § years later and the jejunum appears normal. Patient 1s asymptomatic. 


338 


The rigidity may be the first “hint” that 
an ulcer is present. 

At times, the rigidity is the only roent- 
genologic abnormality found in patients 
with jejunal ulcer. 

The rigidity usually disappears with the 
healing of the ulcer. 

Rigidity of the jejunum which remains 
after the disappearance of a jejunal ulcer is 
probable evidence of a persisting, although 
no longer demonstrable ulcer. Such an ulcer 
is usually but not always superficial. 

1180 Beacon Street 
Brookline, Massachusetts 02146 
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MECONIUM PLUG SYNDROME: A CAUSE OF 
NEONATAL INTESTINAL OBSTRUCTION* 


By LEONARD E. SWISCHUK, M.D.1 


OKLAHOMA CITY, OKLAHOMA 


MECONIUM plug producing signifi- 

cant obstruction in the newborn infant 
is a relatively rare occurrence. It has, how- 
ever, been observed for some time and was 
in fact alluded to as a possible cause of ob- 
struction in the newborn infant in Finkel- 
stein’s German Text Book of Diseases of 
Infants, as quoted by Dodd? in 1936. The 
quotation is as follows: “Sometimes with 
the first portion of meconium a gelatinous 
grey or yellow mucoid mass is passed, the 
meconium plug! In occasional cases symp- 
toms of intestinal obstruction are caused by 
mucous plugs rather than malformation.”’ 
Cattey? gives the over-all incidence of me- 
conium plug in newborn infants as 1 per 
cent, with obstruction resulting in approxi- 
mately one-fourth of these cases. In spite of 
relative raritv, prompt recognition of the 
obstruction is important as conservative 
measures will completely relieve the ob- 
struction and unnecessary surgery can thus 
be avoided. 

The obstruction can vary from mild 
stasis to severe mechanical ileus. Patients 
with mild stasis will usually decompress 
within 24 hours, either by spontaneously 
passing the plug or having it dislodged by a 
finger, thermometer or barium enema tip. 
The more severely obstructed infants, if not 
recognized and treated, may go on to de- 
velop complications such as colonic ulcera- 
tion? or even death.” °? 

Three examples of the syndrome are pre- 
sented and the etiology, diagnosis and 
treatment are discussed. 


REPORT OF CASES 


Case 1. B.P. This female infant was delivered 
by Cesarean section after 40 weeks of normal 
gestation on December 1:9, 1965. Cesarean 


section was necessitated by the fact that the 
membranes were ruptured for nearly 24 hours 
without the onset of spontaneous labor. The 
infant was the first born of a set of twins and 
weighed 2,860 gm. The Apgar rating was g and 
physical examination at birth was normal with 
the anus specifically being normal and patent. 

Some 6 hours later mild abdominal distention 
appeared and 10 ml. of mucus was aspirated 
from the stomach. Abdominal roentgenograms 
showed numerous loops of distended small bowel 
with no definite air fluid levels (Fig. 1). Abdomi- 
nal distention increased over the next 18 hours 
and no meconium was passed. At this point a 
barium enema examination was performed, 
showing the entire colon, except for the rectum, 
to be distended and filled with meconium 
(Fig. 2). During this procedure the infant 
passed a 10 cm. solid cast of meconium from 
the descending colon (Fig. 3). Subsequent 
roentgenograms showed the descending colon 
to be contracted (Fig. 4), thus strongly resem- 
bling that described by Clatworthy e al.’ 

There was, however, no improvement with 
the passage of the meconium cast and it became 
necessary to institute definitive therapy in the 
form of hydrogen peroxide and saline enemas. 
This resulted in numerous stools and by the 
fourth hospital day the obstruction was re- 
lieved. The abdomen remained soft and with 
the infant having normal bowel movements, 
discharge was arranged 5$ days later. Four 
months later, when seen in follow-up, the infant 
was well and showed no evidence of recurrent 
obstruction. 


Case rr. B.L. This 2,466 gm. male infant was 
born on February 27, 1961 to a 22 year old 
Negro Gii para 1 female. The pregnancy was 
uneventful and although the delivery was 
unsterlle, no complications were encountered. 

The infant was felt to be normal at birth but 
by 6 hours of age developed mild abdominal 
distention and regurgitated 20 ml. of thick 
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l'1G. 3. Case 1. A 10 cm. solid meconium cast passed 
during the barium enema examination. Note the 


> 


longitudinal striations also seen in l'igure 2. 





lic. 1. Case 1. Upright roentgenogram of the abdo- 
men shows numerous loops of distended small 
bowel with no definite air fluid levels. Note the 
distended urinary bladder, and absence of gas In 


the rectum. 





l'1G. 4. Case 1. Note that the descending colon is con- 
tracted. This was the portion of colon from which 





the meconium cast was passed (lig. 3). The re- 


l'iG. 2. Case 1. Note the meconium cast filling the mainder of the colon is impacted with meconium 
sigmoid portion of the colon. The very distal rec- giving rise to a picture resembling an air contrast 


tum is empty. barium enema. 
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hite mucus. Rectal examination revealed a 
atent anus but a "block" was encountered 3 
m. above the anus. This, as it was subsequently 
represented the solid meconium cast 
ccupying the descending and sigmoid colon. 

Within the next 12 hours the infant became 
nore distended, vomited bile stained material 
nd still had passed no meconium. Saline ene- 
nas were unproductive and abdominal roent- 
renograms at this time showed a low small 


^arned, 


owel 
listended bowel (Fig. 5). No definite air fluid 
evels were noted. 

The distention worsened over the next 12 
hours and a hypaque (diatrizoate sodium) 


Fic. S$. 


a 


obstruction with numerous loops of 


Case 11. Upright roentgenogram of the abdo- 
men showing numerous loops of distended small 
bowel with no clear cut gas defined in the rectum. 
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Vic. 6. Case 11. The 1X10 cm. meconium cast passed 
just prior to the barium enema examination. 


enema examination was obtained. Immediately 
before performing the enema study the infant 
passed a 1X10 cm. cast of meconium on which 
tryptic activity was negative (Fig. 6). The 
subsequent enema study showed a colon filled 
with meconium from the splenic flexure to the 
cecum (Fig. 7). The remainder of the colon was 
contracted resembling that seen in Case I 
(Fig. 4). 

Saline and hydrogen peroxide enemas over 
the next 3 days produced numerous bowel 
movements and a marked improvement in the 
obstructive picture. The patient continued to 
improve and was discharged on the fourteenth 
hospital day. A follow-up visit revealed a nor- 
with evidence of recurrent 


mal infant no 


obstruction. 


Case it. B.]. This 2,720 gm. male infant was 
born on April 13, 1966 after 43 weeks of normal 
gestation to a 27 year old para v Gvi female. 
The Apgar rating was 7 with a slight delay in 
che initiation of respiration being noted. Physi- 
cal examination was normal with the abdomen 
being soft and the anus patent. During the 
next 24 hours the infant, although feeding well, 
had not passed any substantial amount of 
meconium. By the second hospital day the 
infant began to regurgitate some of its formula 
along with some green mucus. Although not 
frankly hypotonic at this point, the infant was 
observed to be somewhat less active than would 
be expected of a normal newborn infant. 

On the third hospital day the abdominal 


roentgenograms revealed numerous distended 


C2 
I. 
ho 


| 





liG. 7. Case rr. Notice the contracted descending 
colon from which the meconium cast (Fig. 6) was 
passed. The remainder of the colon is impacted 
with meconium and the picture resembles that 
seen in Case 1 (Fig. 4). 


loops of small bowel with many air fluid levels, 
suggesting a picture of low small bowel ob. 
struction (Fig. 8, Z and B). No gas was identi- 
fied in the colon. A subsequent barium enema 
examination revealed the entire colon, includ- 
ing the rectum, to be filled with meconium 
(Fig. 9; and 10). Barium was refluxed into the 
dilated terminal ileum, 

At this time, in addition to suction through a 
nasogastric tube, specific treatment in the form 
of repeated hydrogen peroxide, saline and 
mucomyst (actylcysteine) enemas was insti- 
tuted. The enemas produced numerous stools 
and by the fourth hospital day the abdomen was 
soft with the distention having subsided com- 
pletely. The following day oral fluids were 
started and the patient did well for the next 2 
davs. 

Twenty-four hours later, however, the infant 
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again vomited bile stained material, but at the 
same time was having numerous loose stools. 
The roentgenographic hndings at this time 
showed a nonspecific pattern of small and large 
bowel distention, while clinically a gastro- 
enteritis was suspected. The patient continued 
to do poorly and underlying central nervous 
disease was strongly suspected as the infant was 
markedly hypotonic. In addition he was noted 
to have a high, shrill cry, and was feeding 
poorly. Approximately one week later the 
vomiting subsided but the numerous liquid 
stools persisted until the patient died on May 
I, 1900; 

Postmortem examination showed cerebral 
swelling, recent patchy subarachnoid and intra- 
cerebral hemorrhages and histologic changes 
compatible with hypoxia, thus corroborating 
the antemortem suspicion of cerebral insult. 
The small and large intestines were normal. 


DISCUSSION 


Simple ano-rectal plugs are usually 
passed within the first 24 hours of life, 
either spontaneously or after dislodgement 
with a finger, thermometer or barium 
enema tip. In a small percentage of cases, 
however, the plug is not passed and ob- 
struction occurs with development of the 
so-called “meconium plug syndrome.” This 
syndrome, therefore, should be considered 
in the evaluation of any low small bowel or 
colonic obstruction in the neonatal period. 
The principal conditions to be differenti- 
ated include Hirschsprung's disease, rectal 
stenosis, meconium ileus and ileal atresia. 

[n regard to the etiology, it has been sug- 
gested that the meconium plug is different 
In its physical and biochemical properties 
from subsequent norma] meconium. With 
respect to this, Emery? reported that the 
initial ano-rectal plug was firmer than 
normal meconium and that its protein con- 
tent was higher. In 1926, Clatworthy eż 2? 
furthered this concept by showing that the 
original meconium, in cases of meconium 
plug syndrome, lacked normal tryptic ac- 
tivity. Serial testing of the ensuing meco- 
nium showed a gradual and progressive rise 
to normal levels. This progression of stool 
tryptic activity in newborn infants from 
low to normal levels has also been docu- 
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Fic. 8. Case rir. (4) Supine and (B) upright roentgenograms of the abdomen reveal numerous 
loops of distended small bowel with many air fluid levels. 


mented by others." Trvptic activity was 
negative in the meconium cast in the one 
patient of our group in which it was deter- 
mined (Case 11). Further indirect evidence 
to show that pancreatic enzymes are neces- 
sary for maintaining normal meconium 
consistency is present in Farber’s® work 
where he demonstrated that the thick, 
tenacious, "enzyme deficient" meconium 
found in meconium ileus could be liquefied 
by the addition of normal pancreatic en- 
zymes. 

On examination of the foregoing data, it 
can be seen that pancreatic enzymes are 
necessary for maintaining normal meco- 
nium consistency and that for some reason, 
they are absent in the initial meconium 
plug of infancy. Because of this, the initial 
plug is firmer than the ensuing meconium. 
Part of the explanation may lie in the fact 


that the meconium plug is formed from 
rectal mucosal slough and secretions only? 
and is thus deficient in pancreatic enzymes. 

This firm, initial meconium plug appar- 
ently plays an important part in the devel- 
opment of the syndrome; but in addition, it 
would seem that a second factor is also in- 
volved. It is felt that this second factor has 
to do with a generalized muscular weakness 
or hypotonia present in some newborn in- 
fants. Such weakness is found in premature 
infants and it is, therefore, of special sig- 
nificance that all 3 of our patients, and 
many of those in other reports, ?? were 
either premature or weighed substantially 
less than 7 pounds. It is of further interest 
that our third patient also had underlying 
cerebral damage with generalized hypo- 
tonia, a factor offered as a possible cause 
for the syndrome in the past.? 





bk. 


iG. 9. Case rir. Impacted meconium fills the entire 
colon (large arrows) including the rectum. Notice 
again that the picture of the colon resembles that 
seen with an air contrast barium enema. A small 
amount of barium was refluxed into the terminal 
ileum (small arrows). 


From the above data it might be postu- 
lated that certain infants (especially pre- 
matures and those with underlving cerebral 
damage) are unable to spontaneouslv dis- 
lodge the initial meconium plug because of 
muscular weakness or hvpotonia. With re- 
tention of the plug, the meconium proximal 
to it becomes excessively desiccated and in- 
spissated, thus leading to obstruction and 
development of the “meconium plug syn- 
drome." Other possible etiologic factors 
such as lack of normal colonic muscula- 
ture,” and lack of normal colonic motility®” 
have also been offered in the past. Although 
decreased motility (colon immaturity) may 
well occur in association with generalized 
weakness or hypotonia, lack of normal 
colonic musculature is less acceptable as 
this implies primary colon disease. This 
would seem unlikely in view of the fact that 
after successful treatment, the patients 
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with meconium plug syndrome almost 
never show any evidence of recurrent 


obstruction. 

Clinically the most significant features 
are the onset of obstructive symptomatol- 
ogy and a failure to pass normal meconium 
within the first 24 hours. In most cases the 
symptoms consist of progressive abdominal 
distention, vomiting (bile stained) and ab- 
sence of bowel movements. The rectal ex- 
amination is usually normal, but on occa- 
sion the plug may be palpated. In 1 of our 
patients (Case i1) the plug was palpated as 
a "block" 3 cm. above the anus. The re- 
maining 2 patients showed meconium on 
the barium enema tip after the examina- 
tion. À small amount of meconium mav be 
passed after or during the rectal examina- 
tion, but spontaneous bowel movements 
are usuallv absent. 

Roentgenographic examination of the 
abdomen, and specifically of the colon, is 
most helpful. The plain roentgenograms of 
the abdomen will usuallv reveal a low small 
bowel obstruction, with numerous loops of 


me 


ic. 10. Case ur. Notice the impacted meconium 
within the rectum as seen on initial filling of the 
colon. 
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distended bowel?? Many fluid levels were 
present in 1 of our cases (Case 111) but were 
absent in the remaining 2 cases. All 3 of our 
patients did, however, show a definite ob- 
structive pattern. Án interesting finding 
was present in Case 111, in that the "soap 
bubble" effect of air bubbles mixed with 
meconium in the ascending colon was pres- 
ent, 

The plain roentgenographic findings are 
not specific and a barium enema examina- 
tion is necessary to demonstrate the un- 
derlying cause of obstruction. Furthermore, 
the barium enema examination should be 
performed as soon as the diagnosis of ob- 
struction is entertained. Characteristically 
the barium outlines the long continuous 
meconium cast which fills the entire colon. 
The barium trapped between the mecon- 
ium and colon wall mimics to a degree the 
picture obtained with an air contrast enema 
(Fig. 4). If the patient has passed the plug 
and a portion of the inspissated meconium 
prior to the barium enema study, the de- 
scending and sigmoid colon will be con- 
tracted (Cases 1 and 11). On the other hand, 
if the inspissated meconium is not expelled, 
it will be seen on initial filling of the recto- 
sigmoid portion of the colon (Case m1; Fig. 
10). 

The presence of the plug and the inspis- 
sated meconium in the colon should in most 
cases exclude meconium ileus or ileal atre- 
sia. In these cases the entire colon 1s usually 
empty and contracted—the so-called “mi- 
cro-colon." Grossman eż a/.,? however, have 
recently reported a case of proved cystic 
fibrosis in which the barium enema closely 
resembled that seen in meconium plug syn- 
drome. This must be most uncommon as in- 
fants with meconium plug syndrome rarely 
exhibit later evidence of cystic fibrosis.*?? 

Hirschsprung's disease and rectal steno- 
sis, on the other hand, are not excluded on 
the basis of the barium enema examination 
as the findings can closely resemble those 
seen with meconium plug syndrome." It 
should be remembered, however, that the 
reversesituation also occurs? and one should 
not interpret the presence of inspissated 
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meconium as necessarily being due to un- 
derlying Hirschsprung’s disease or colonic 
stenosis. Because these conditions can not 
be completely excluded nor diagnosed on 
the initial examination, close follow-up of 
the patient is mandatory. Patients with 
meconium plug syndrome will progress 
normally, while those with underlying or- 
ganic colonic disease will present at a later 
date with recurrent problems of obstruc- 
tion.^* None of our patients showed evi- 
dence of recurrent obstruction after having 
been appropriately treated. 

The specific treatment is conservative 
and consists of repeated small hydrogen 
peroxide and saline enemas. Mucomyst 
(actylcysteine) was added to the enemas in 
Cases 1 and 11. In addition, oral feedings are 
withheld and intravenous fluid replacement 
is initiated. The enemas usually produce 
numerous bowel movements and the dis- 
tention gradually subsides. When the ob- 
struction has been relieved oral feedings are 
re-instituted. It should be remembered that 
with this conservative approach it may 
take several days for the obstructive pic- 
ture to completely disappear. Close follow- 
up for evidence of recurrent obstruction is, 
as previously mentioned, extremely im- 
portant. 


SUMMARY 


Three cases of meconium plug syndrome 
recently seen at our hospital are reported. 
The clinical picture is that of a low small 
bowel obstruction in the neonatal period. A 
barium enema examination should be per- 
formed as soon as the obstruction is sus- 
pected, as it will usually lead to the correct 
diagnosis. The enema findings are charac- 
teristic and will in most cases exclude me- 
conium ileus or ileal atresia. One cannot, 
however, always exclude Hirschsprung's 
disease nor congenital colonic stenosis on 
this basis and close follow-up of the patient 
Is therefore required. 

Various etiologic factors are reviewed 
and it is noted that the syndrome is partic- 
ularly prone to develop in premature in- 
fants and infants with underlying cerebral 
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insult. It is postulated that because of gen- 
eralized muscular weakness and colon im- 
maturity these infants are unable to spon- 
taneously dislodge the meconium plug. 
With retention of the plug, obstruction 
results and the full syndrome develops. 

The meconium plug syndrome should al- 
ways be considered in the differential diag- 
nosis of low small bowel or colonic obstruc- 
tion in the newborn infant, as prompt diag- 
nosis and adequate medical treatment will 
in most cases completely resolve the prob- 
lem and avoid an unnecessary surgical pro- 
cedure. 
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ROENTGEN FINDINGS IN DELAYED DIAGNOSIS 
OF APPENDICITIS 


By PRESTON B. MAYSON, Jr., MAJOR, MC,* 
and SHELDON J. ROSENTHAL, CAPTAIN, MC} 
LONG BINH, SOUTH VIETNAM 


PPENDICITIS is the most common 

condition causing an acute abdomen 
in the young adult.4 Despite awareness of 
its familiar or sometimes more insidious 
presentation so well known to all physi- 
cians, and despite the more than three- 
quarters of a century that has passed since 
Reginald Fitz and Charles McBurney 
cogently proved appendicitis to be a true 
entity, the diagnosis is sometimes delayed. 
The purpose of the authors is to discuss 
the abdominal roentgenographic findings 
in § patients who developed right lower 
quadrant abscesses following perforation 
of the appendix. 

In Vietnam a tardy diagnosis may be due 
to reasons not normally seen in the con- 
tinental United States. Esprit de corps of 
the fighting units makes many young men 
reluctant to complain of illness, falsely be- 
lieving that to do so is a sign of weakness 
and for fear of missing an action with their 
outfit. When a soldier is on a tactical opera- 
tion and becomes ill, even a few hundred 
yards of dense jungle can cause consider- 
able delay in reaching his battalion surgeon. 
Also abdominal pain, nausea, and vomit- 
ing are common complaints and have many 
etiologies including intestinal upsets due to 
indigenous food and drink, parasites, renal 
calculi resulting from chronic dehydration, 
and the antimalarial chloroquine-prima- 
quine tablet which causes intestinal cramp- 
ing and pain in some individuals. 


CLINICAL FINDINGS 


In less than 5 months, 5 young soldiers 
were evaluated at the 93rd Evacuation 
Hospital because of abdominal pain and 


were subsequently found to have ruptured 
appendices. Three patients presented 
with small bowel obstruction caused by 
adhesions. "Classical acute cholecystitis” 
was described in a fourth patient who be- 
came obstructed while in the hospital, and 
who also had adhesions obstructing the 
terminal ileum. The last patient suffered 
suprapubic pain for several months and a 
pelvic mass compressing the cecum and 
narrowing the sigmoid colon was found. 


ROENTGEN FINDINGS 


The real purpose of abdominal roent- 
genograms in suspected acute appendicitis 
is to help eliminate the existence of other 
disease processes, since the studies are 
most often normal. Regardless, these 
roentgenograms may delineate appendi- 
coliths, a right lower quadrant sentinel loop 
of small intestinal gas, or air fluid levels in 
the distal ileum and cecum. These findings 
in the presence of right lower abdominal in- 
flammatory disease strongly suggest ap- 
pendicitis.? Following rupture, a soft tissue 
mass that displaces or deforms the cecum, 
terminal ileum or sigmoid; extra-alimen- 
tary gas in the area of the appendix; or 
obliteration of the properitoneal fat line or 
psoas shadow may be present. Paralytic 
ileus or adhesions causing mechanical ob- 
struction can occur in either stage but is 
far more common after perforation and 
abscess formation (Fig. 1, 4 and B). 
Schmidt? found that when gas and fecal 
material are seen in the ascending colon 
associated with the appearance of small 
bowel obstruction, there is a possibility of 
intestinal strangulation. This roentgen- 


* Chief, Radiology Service, 93rd Evacuation Hospital, APO San Francisco, California. 


t Radiology Service, 93rd Evacuation Hospital. 
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lic. 3. (4) Abdominal roentgenogram demonstrating the pattern of small bowel obstruction, residual 
iopanoic acid and small collections of gas in the colon on February 10, 1967. (B) Roentgenogram taken the 
next morning is essentially unchanged. 

Comment. This case, and the case illustrated in Figure 2, demonstrate distended small intestine and 
failure of the colon to empty of its normal gas and fecal content. In our cases these findings were most 
likely due to adhesions producing complete or intermittent mechanical obstruction and ileus of the colon 
secondary to the appendiceal abscess, a roentgen combination already reported by Schmidt? in strangu- 
lating obstruction of the small intestine. 


>> y 





l'16. 2. A young soldier with dilated small bowel and 
gas and fecal material in a nondilated colon. There 
is absence of intestinal gas in the right lower 
quadrant, the location of the appendiceal abscess. 


ographic combination was also seen in 2 
of our cases (Fig. 2; and 3, Æ and B) and 
demonstrates that other acute disease pro- 
cesses may present in this manner. With 
gangrenous appendicitis these findings may 
be due to a combination of mechanical 
obstruction, either complete or intermit- 


Fic. 1. (4) Mechanical small intestinal obstruction 
in a young man with an irregular calcified density 
in the area of the appendix. (B) Close-up view of 
the appendix calculus which strongly suggests ae 
appendiceal abscess as the cause of the obstruction. tent, and paralytic ileus. 





ETIOLOGY 

The pathogenesis of acute appendicitis 
is obstruction of its small lumen by a 
fecalith, foreign body, kinking, etc., and 
distal infection.’ If the obstruction 1s not 
spontaneously relieved, as by extrusion of 
the fecalith or if the appendix is not re- 
moved surgically, gangrene and rupture 
intervene and an abscess forms. This in- 
flammatory process may cause a paralytic 
ileus or mechanical obstruction by ad- 
hesions, edema, and distortion of the con- 
tiguous small intestine? (Fig. 4, Z and B). 


Fic. 4. (4) A barium enema examination done on a 
Captain who had an abscess secondary to a 
ruptured appendix demonstrates a smooth, 
extrinsic, curvilinear compression defect medially 
on the cecum. (B) An oblique view of the sigmoid 
colon shows narrowing and irregularities along 
its wall. The small density near the top of the film 
may represent an appendicolith. 
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SUMMARY 


Appendicitis, a nonesoteric and common 
disease, can rarely be a diagnostic chal- 
lenge to any clinician. The radiologist, if 
alert and aware of its less usual presenta- 
tions and complications, may be able to 
suggest the correct diagnosis. The abdom- 
inal roentgenographic findings in 5 pa- 
tients with perforated appendices and a 
short review of other roentgen signs which 
may be present in appendicitis are dis- 
cussed. 


Preston B. Mayson, Jr., Major, MC 
Radiology Service 

Walter Reed General Hospital 
Washington, D. C. 20012 


Preston B. Mayson, Jr. and Sheldon J. Rosenthal 


June, 1968 


REFERENCES 


. ALLEN, J. G., Harkins, H. N., Mover, C. A., 
and Ruoaps, J. E. Editors. Surgery Principles 
and Practice. J. B. Lippincott Company, 
Philadelphia, 1957, pp. 802-804. 

2. FrGrgL, L. S., and Fiore, S. J. Lesions of large 
intestine producing acute symptoms. Radiol. 
Clin. North America, 1964, 2, 33-54. 

3. Scumipt, A. G. Roentgen sign in strangulating 
obstructions of small intestine. Radiology, 
1966, 5, 698—701. 

4. SHACKELFORD, R. T. Surgery of the Alimentary 
Tract. W. B. Saunders Company, Philadelphia, 
1960, pp. 1352-1355. 

$. WiLLiAMs, J. L. Obstruction of small intestine. 

Radiol. Clin. North America, 1964, 2, 21-31. 


M 





Vor. 103, No. 2 


POSTAPPENDECTOMY FISTULA DUE TO 
RESIDUAL FECALITH* 


By WILLIAM GOLDMAN, M.D.,t THEODORE PERL, M.D.,t 
and ERNEST L. SARASON]1 


SYRACUSE, NEW YORK 


R many years, an association between 
calcified appendicular fecaliths and 
acute appendicitis has been recognized. ^ 
Furthermore, pathologic study of the in- 
volved inflamed appendices containing ap- 
pendicoliths has revealed a high incidence 
of perforation of the appendix. Therefore, 
roentgenographic demonstration of a feca- 
lith, together with clinical findings even re- 
motely suggesting acute appendicitis, con- 
stitutes a virtually absolute indication for 
appendectomy. 

It is the purpose of the authors to report 
an unusual case in which delayed post- 
operative wound drainage occurred follow- 
ing appendectomy for perforated acute ap- 
pendicitis. The cause for the drainage 
proved to be an appendicular fecalith re- 
maining in the peritoneal cavity. A simul- 
taneous lipiodol sinogram through the 
draining wound and a barium enema exam- 
ination demonstrated the residual fecalith 
outside of, but adjacent to, the caput ce- 
cum. Surgical excision of the sinus tract 
and the fecalith resulted in prompt and 
permanent healing. 

Wells® reported a case in which the oper- 
ative incision failed to heal following drain- 
age of an appendiceal abscess without ap- 
pendectomy. Lipiodol study of the sinus 
tract revealed that it led to a fecalith re- 
maining within the lumen of the appendix. 
Uneventful healing followed appendectomy. 
Monfore and Mortegut® described a case of 
delayed wound healing after appendectomy. 
A retained fecalith was found lying free in 
the peritoneal cavity adjacent to the ce- 
cum. A review of the literature failed to re- 
veal any other reported cases of this type. 
Our case is unique in that the role of the 


offending retained fecalith following ap- 
pendectomy was demonstrated by roent- 
genographic studies. 


REPORT OF A CASE 


J.L., an 11 year old boy, was admitted to the 
hospital because of a 5 day history of abdominal 
pain, nausea, vomiting and fever. 

Physical examination revealed tenderness 
and muscular spasm in the right lower quad- 
rant of the abdomen, but no palpable mass. 
There was a moderate leukocytosis. 

Preoperative roentgenograms of the chest 
and abdomen were obtained. The chest roent- 
genogram was negative. The study of the ab- 
domen revealed a 1 cm. rounded density pro- 
jected over the upper portion of the sacrum ad- 
jacent to the pelvic brim and very slightly to 
the right of the midline. An appendicolith 
could not be excluded with certainty (Fig. 1). 

Surgery was performed shortly after the pa- 
tient’s admission to the hospital. Acute appen- 
dicitis with perforation and abscess formation 
was found at operation. Appendectomy with 
drainage was performed. The appendix lay be- 
hind the mesentery of the ileum. 

The operative wound healed completely in 4 
weeks. Four months following appendectomy, 
purulent drainage appeared through the lower 
angle of the wound. The boy was otherwise 
asymptomatic. A plain roentgenogram of the 
abdomen which was requested 1 month later 
revealed an oval laminated calcification 1.3 
cm.Xo.6 cm. in diameter situated in the right 
lower quadrant (Fig. 2). A subsequent simul- 
taneous lipiodol sinogram and barium enema 
examination revealed the calcified fecalith (Fig. 
3, 4, B and C) to be within a soft tissue mass 
producing extrinsic pressure on the lower pole 
of the cecum and surrounded by the lipiodol in- 
jected into the sinus tract. 

The boy was re-admitted to the hospital and 
surgical exploration revealed the fecalith in the 


* From the Departments of Radiologyt and Surgery] of the State University of New York, Upstate Medical Center, Syracuse, New 
York. 
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l'1G. 1. Preoperative roentgenogram reveals a fecalith Fic. 2. Five months postoperative. The fecalith has 


overlying the fourth sacral segment on the right changed position and now overlies the lower mar- 
(arrow). gin of the right sacroiliac joint (arrow), 





Fic. 3. (4) A catheter filled with lipiodol 
extends through the draining sinus tract 
down to the fecalith. (B) Contrast mate. 
rial injected into the abscess cavity sur- 
rounds the fecalith. (C) A barium enema 
examination reveals an extrinsic pressure 
defect (top arrows) at the tip of the cecum 
due to the abscess surrounding the feca- 
lith (bottom arrow). 
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nter of a chronic abscess cavity outside the 
cal wall on its inferior aspect. The fecalith 
id sinus tract were removed and drainage 1n- 
ituted. Uneventful healing ensued. 
Examination 6 months later revealed the op- 
ative scar to be solidly healed. 


SUMMARY 


In view of the known association of feca- 
ths of the appendix with perforated ap- 
ndicitis, the operating surgeon must, in 
ich. circumstances, make certain that a 
calith previously extruded within the 
»ritoneal cavity is removed at the time of 
ppendectomy. 

Appropriate roentgenographic studies 
iay demonstrate a residual fecalith to be 
ie cause of prolonged wound drainage 
slowing appendectomy for acute appen- 
icitis with perforation. 


Gd 
Um 
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William Goldman, M.D. 
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ARTERIOGRAPHIC APPEARANCE OF 
INTESTINAL ADHESIONS* 


By ALLAN LUNDERQUIST, M.D.,+ and ANDERS LUNDERQUIST, M.D.1 
ANGELHOLM AND KALMAR, SWEDEN 


NTESTINAL adhesions are a common 

cause of abdominal pain and need not 
give rise to ileus to be of clinical im- 
portance. Unless the small intestine is 
dilated oral to the obstruction, conven- 
tional roentgen examination is of only 
limited value in the diagnosis of adhesions. 

In the investigation of obscure ab- 
dominal pain, selective visceral arteriog- 
raphy is now widely used. In particular 
arteriography is used in the search for 
tumors, 

In a series of patients examined with 
selective superior mesenteric arteriography 
we observed an atypical course of one or 
more branches of the intestinal artery. It 
was thought that such atypical appear- 
ances might be due to adhesions, an as- 
sumption verified at operation in several 
cases. 


MATERIAL AND METHODS 


The material consisted of 8 patients, 
aged 24 to 61 years, examined with selective 
superior mesenteric arteriography. An as- 
sumed Crohn’s disease was the reason for 
the examination tn 6 of these patients. One 
patient was examined because of abdominal 
pain for which cholecystography and roent- 
gen examination of the digestive tract had 
failed to provide any explanation. One pa- 
tient was examined during an acute attack 
of suspected mesenteric embolism. Six of 
the patients were operated upon shortly 
before, or were operated upon soon after, 
the angiographic examination. 

A radiopaque catheter (inner diam. 1.4 
mm., outer diam. 2.2 mm.) was placed in 
the superior mesenteric artery and 3o ml. 
of urografin 76 per cent was injected at a 
rate of about 10 ml. per second. 


REPORT OF CASES 


Case 1. U.J., a woman, aged 28, had 14 
years previously been subjected to cholecystec- 
tomy because of gallstones and during the last 
2 years she had had pain of varying severity in 
the right half of the abdomen. Roentgen ex- 
amination of the bile ducts, stomach and colon 
revealed nothing remarkable. Selective superior 
mesenteric arteriography showed that the distal 
part of the superior mesenteric artery was dis- 
placed to the right and that the arteries of the 
terminal ileum ran up towards the liver (Fig. 
1). At operation 26 days later the terminal 60 
cm. of the ileum was found to be adherent to 
the anterior surface of the liver. The adhesions 
were divided. 


Case 11. G.B., a man, aged 53, who had for 
several years had symptoms of heart disease 
was admitted to the hospital because of acute 
abdominal pain. At plain roentgen examination 
of the abdomen intestinal paralysis was sus- 
pected and selective superior mesenteric arteriog- 
raphy was performed to check the possibility 
of embolism. No emboli could be demonstrated, 
but the distal part of the superior mesenteric 
artery was displaced markedly to the left and 
ran up towards the left hypochondrium (Fig. 2). 
Operation a few hours after the examination 
revealed adhesions causing small bowel ob- 
struction in the left half of the abdomen, and 
dilatation of the proximal loops. The adhesions 
were divided. 


Case ur. O.C., a man, aged 39, with 6 years’ 
history of Crohn’s disease had been operated 
upon in 1959 because of ileus. Adhesions had 
been found in the right part of the abdomen 
with the terminal part of the ileum fixed to the 
small pelvis. The terminal ileum was thick and 
edematous, as in regional enteritis. Proximal to 
the lesion an anastomosis was established be- 
tween the ileum and the ascending colon. At 
the end of July, 1966, selective superior mesen- 


* From the Roentgen Department (Director: Olle Müller), Central Hospital, Angelholm,} and the Roentgen Department (Director: 
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eric arteriography revealed, besides inflam- 
natory changes of intestinal arteries, traction 
f a few small bowel arteries toward the right 
ide of the abdomen (Fig. 3). At re-operation in 
anuary, 1967, loops of the small intestine were 
ound to be adherent to the cecum and the 
iscending colon. 


Case 1v. J.A., a man, aged 26, had been 
yperated upon in September, 1965, because of 
leus. At operation the terminal ileum was found 
o be edematous and markedly thickened. Prox- 
mal to the inflammatory lesion an anastomosis 
vas established between the ileum and the 
iscending colon. Selective superior mesenteric 
iteriography on December 13 as a part of the 
nvestigation of the patient’s terminal ileitis 
howed that a few small bowel arteries arising 
rom the superior mesenteric artery described 
ı sharp bend and ran over to the right side of 
he abdomen (Fig. 4). The arteries supplying 
he terminal ileum showed severe inflammatory 
esions with narrow and irregular lumina. The 
'atient was re-operated upon on December 28, 
965, with resection of the affected terminal 


~ 
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"1G. 1. Case 1. Adhesions attaching the lower ileum 
to the anterior border of the liver. Distal part of 
superior mesenteric artery is displaced to the right 
and terminal ileal arteries are running up towards 
the liver. 
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Fic. 2. Case 11. Adhesions in left part of abdomen 
with traction of distal part of superior mesenteric 
artery. 


ileum. Widespread adhesions anchored the 
loops of the small intestine to the right part of 
the abdomen. 


Case v. A.J., a woman, aged 61, had under- 
gone appendectomy in 1926 and had since 1954 
had episodes of diarrhea and vomiting. Opera- 
tion in September, 1966, because of low abdom- 
inal pain revealed hyperemia, edema and kink- 
ing of a loop of the small bowel in the low abdo- 
men owing to adhesions. Ileo-ileostomy was 
done. Diagnosis: Crohn’s disease. Symptoms 
continued and in follow-up study selective su- 
perior mesenteric arteriography on January 18, 
1967 (Fig. 5), revealed traction of the arteries 
of the ileum to the left side of the abdomen. No 
further surgery was indicated. 


Case vi. A.Y., a man, aged 52, had been 
operated upon on September 10, 1966, because 
of acute abdominal pain. Operation revealed an 
inflammatory infiltrate in the lower abdomen 
with intestinal loops adherent to the meso- 
sigmoid and sigmoid. Re-operation on January 
3, 1967, because of abdominal pain showed 
widespread adhesions in the lower abdomen. 





Case 111. Small intestine adherent to cecum 
and ascending colon. Two small bowel arteries 
originating from the left aspect of the superior 
mesenteric artery are bent over to the right. 


Fic. 3. 


On March 16, 1967, selective superior mesenteric 
arteriography because of suspected Crohn's dis- 
ease showed, besides inflammatory changes 1n 
the major part of the ileum, S-shaped distor- 
tion of the lower part of the superior mesenteric 
artery (Fig. 6). No further surgery has yet 
been done. 


Case vir. G.S., a man, aged 30, with 13 
months’ history of abdominal pain. A diagno- 
sis of Crohn’s disease of the jejunum and ileum 
had been made on the basis of the clinical 
picture and the roentgen appearance of the 
small intestine. Selective superior mesenteric 
arteriography showed that some small bowel 
arteries branching from the left aspect of the 
superior mesenteric artery turned in a sharp 
bow towards the right half of the abdomen 
(Fig. 7). This displacement was ascribed to 
adhesions. The patient was not operated upon. 


Case vil. I.B., a man, aged 24, in whom 
Crohn’s disease of the jejunum and ileum had 
been diagnosed on the basis of the clinical pic- 
ture and roentgen examination of the small in- 
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testine. Selective superior mesenteric arteriog- 
raphy showed inflammatory changes of the 
type seen in Crohn’s disease. Some small bowel 
arteries branching from the left aspect of the 
superior mesenteric artery were turned in a 
sharp bow to the right half of the abdomen (Fig. 
8). This bending of the vessels was ascribed to 
adhesions produced by Crohn's disease. The 
patient was not operated upon. 


DISCUSSION 


Normally, intestinal arteries branching 
from the superior mesenteric artery show a 
regular distribution. The jejunal and most 
of the ileal arteries arise from the left aspect 
of the superior mesenteric artery and run 
slightly curved a lateral to caudolateral 
course to the left. The right colic artery, the 
ileocolic artery and usually also the inferior 
panacretico-duodenal artery branch from 
the right part of the superior mesenteric 


* 
* 





lic. 4. Case 1v. Terminal ileitis with widespread 
adhesions attaching small bowel loops to the right 
side of the abdomen, thereby drawing arteries to 
the right. 





Vic. 6. Case vi. Crohn's disease with inflammatory 


Fic. ¢. Case v. Crohn's disease confined to the small - IN By fie: ein 
- an : infiltrate in lower abdomen. Adhesions anchor the 
bowel in the lower abdomen. Adhesions in lower M M iei do qnt cand a E 
; . : distal part of the superior mesenteric artery 1n an 
abdomen and traction of bowel loops and arteries | or 
abnormal position. 


to the left side of the abdomen. 


- 





Fic. 7. Case vir. Crohn's disease with involvement of Fic. 8. Case viii. Crohn's disease of jejunum and 
the jejunum and ileum. Small bowel loops and ‘leum. A few small bowel arteries are bent toward 


arteries drawn over to right side of abdomen, the right part of abdomen, probably owing to ad- 
probably by adhesions. hesions of the corresponding intestinal loops. 
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artery. The right colic artery generally runs 
a lateral course to the right, while the ileo- 
colic artery extends obliquely downwards 
to the right. The middle colic artery arises 
from the anterior or right upper aspect of 
the superior mesenteric artery. The number 
of branches from the right aspect of the 
superior mesenteric artery is fairly con- 
stant, while that of the jejunal and ileal 
arteries arising from the left aspect varies 
widely.” 

Lechner and Gebhardt! described an 
atypical distribution of the jejunal arteries 
in a patient with internal paraduodenal 
hernia. Part of the jejunum herniated into a 
hernial sac between the ascending meso- 
colon and the transverse mesocolon. Owing 
to the herniation, also the intestinal arteries 
of the herniated loop ran an atypical course 
to the right. 


A similar atypical distribution of one or 
more intestinal arteries was seen in 8 of our 
cases examined with selective superior 
mesenteric arteriography. No displacement 
from an expanding organ could explain that 
atypical arterial distribution. Adhesions 
with abnormal anchorage of the aftected 
loops was suspected and surgically verified 
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in 6 of the patients. The other 2 were not 
operated upon. However, in both of them 
Crohn’s disease had been diagnosed on 
clinical grounds and in this disease ad- 
hesions are common, especially if the small 
intestine is affected, as it was in these 
cases. 
SUMMARY 


Atypical distribution of one or more 
arterial branches of the superior mesenteric 
artery is often a sign of intestinal adhesions 
with abnormal fixation of the bowel. Selec- 
tive superior mesenteric arteriography can 
verify such an abnormal distribution and 
thereby explain the abdominal pain. 


Anders Lunderquist, M.D. 
Central Hospital 
Kalmar, Sweden 
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COLONIC CHANGES FOLLOWING NECROTIZING 
ENTEROCOLITIS IN THE NEW BORN* 


By JACK G. RABINOWITZ, M.D., BERNARD S. WOLF, M.D., 
MARTIN R. FELLER, M.D., and IRWIN KRASNA, M.D. 


NEW YORK, NEW YORK 


ee enterocolitis of the 
newborn is an acute, fulminating dis- 
ase of unknown etiology associated with 
‘fuse necrosis of the colon and small 
owel. It may present without apparent 
sason or be associated with mechanical or 
inctional obstruction. Its association with 
lirschsprung's disease is well known. The 
aost outstanding clinical feature is bloody 
Harrhea. This is associated with bile 
mesis, abdominal distention, fever and 
lectrolyte imbalance. Rapid deterioration 
ind. shock, despite surgical and supportive 
intibiotic therapy, have been observed in 
iImost every reported case and most in- 
‘ants succumb to the disease. Therefore, 
-here has been little opportunity to study 
the residual effects on the colon following 
recovery. We have recently observed 2 
infants with the clinical and roentgeno- 
graphic manifestations of necrotizing en- 
terocolitis, without intestinal obstruction, 
who survived. Following recovery, a bar- 
ium enema examination was performed on 
each infant in order to determine if any 
subsequent changes occurred, as well as to 
exclude Hirschsprung's disease. Both stud- 
‘es revealed unusual findings which are 
presented in this report. 


REPORT OF CASES 


Case 1. This baby boy was delivered spon- 
taneously and weighed 3,280 grams. The mother 
was 40 years old and diabetic. During the first 
day, mild respiratory distress and trembling 
were noted, which responded to intravenous 
calcium and glucose. On the second day, the 
infant passed bloody stools, developed a fever 
of 102° F., and appeared in acute distress. 

Physical examination revealed abdominal 


distention, rebound tenderness, and a mass in 
the left flank. 

Roentgen examination showed air outlining 
the wall of the colon and a diffusely distended 
bowel (Fig. 14). The diagnosis of necrotizing 
enterocolitis was made. Intravenous pyelogra- 
phy revealed nonfunction of the left kidney 
which suggested left renal vein thrombosis. The 
critical condition of the infant and the presence 
of a renal mass prompted surgical intervention. 

At surgery, serosanguinous fluid was presentin 
the peritoneal cavity. The entire colon proxi- 
mal to the sigmoid was dilated and felt thick- 
ened. Patchy, mottled areas were observed and 
crepitation was felt. The small bowel was also 
dilated but otherwise appeared normal. The left 
kidney was enlarged and on aspiration, a scant 
amount of dark blood was removed. A left 
nephrectomy and exteriorization of the cecum 
were performed. The patient had a prolonged 
postoperative course but gradually improved. 
He was discharged 6 weeks after surgery. 
Throughout the hospital stay, the stools were 
negative for pathogenic organisms. Approxi- 
mately 6 months later, the infant was admitted 
for closure of the cecostomy. A barium enema 
examination was performed that revealed the 
presence of multiple polypoid defects through- 
out the entire colon (Fig. 1B). Sigmoidoscopy 
also demonstrated many polyps which were 
covered by an intact but granular mucosa. Rec- 
tal biopsy revealed normal mucosa and normal 
ganglion cells. However, enlarged lymph follicles 
were scattered throughout the submucosa (Fig. 
1C). Because of these abnormal findings, 
the cecostomy closure was delayed. A barium 
enema study, at 1 year of age, showed similar 
findings. The cecostomy was closed. 

The child did well until the sixth postopera- 
tive day. He then became irritable and his 
temperature rose to 103° F. Physical examina- 
tion revealed abdominal rigidity, distention and 
rebound tenderness. The child was taken to the 


* From the Department of Radiology of The Mount Sinai Hospital, Mount Sinai School of Medicine and The City Hospital at Elm- 


hurst, New York, New York. 


+ Presently: Radiologist-in-Chief, The Brooklyn-Cumberland Medical Center, Brooklyn, New York. 
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Fic. 1. Newborn baby boy who weighed 3,280 gm. at birth. On the second day, the infant began to pass bloody 
stools and appeared in acute distress. (4) The initial supine anteroposterior roentgenogram of the ab- 
domen reveals distention of both small and large bowel. No definite obstruction is present. Linear lucent 
strips of air are present outlining the major portion of the transverse and descending colon (arrows). The 
distal transverse colon demonstrates a bubbly appearance which may represent intramural air and/or 
intraluminal bloody contents. (B) Barium enema examination performed at the age of 6 months reveals 
nodular projections throughout the colon. The nodules are smooth and vary little in size. 





biopsy demonstrates large submucosal aggregates 
d e Sse c 


of lymph follicles with active germinal centers. 
The mucosa is normal. 


Fic. 1. (C) Microscopic study of a section of a rectal 


operating room. At surgery perforation through 
an acutely inflamed portion of the sigmoid colon 
was present. This area was transected and ex- 
terlorized. An ileostomy was also performed. 

The child again did poorly postoperatively 
but eventually improved, and was discharged 
25 months after admission. The exact cause of 
the inflammation and perforation was not de- 
termined, although it was felt to be related to 
the previous disease. 

The patient at this time is being followed and 
will be evaluated for future closure of the 
ileostomy. 


Case 11. This 2,700 gm. baby girl was born by 
a normal spontaneous delivery following a 41 
week gestational period. At the age of 43 hours, 
the child began to have bloody diarrhea and bile 
stained vomitus. The temperature was normal 
and the infant appeared in no distress. Hemo- 
globin was 12.4 grams per cent and the white 
blood cell count was 13,000 and 15,000 on two 
occasions. Roentgen examination of the abdo- 
men showed air within the wall of the colon 
(Fig. 24), without any free air within the peri- 
toneal cavity. 

Because of the infant’s relatively good condi- 
tion, operation was postponed and she was 
treated expectantly with 300,000 units of aque- 
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Fic. 2. A 2,700 gm. baby girl who at the age of 43 hours began to have loose bloody bowel movements. In 
addition, there were several episodes of bile-tinged vomiting. (4) Plain roentgenogram of the abdomen 
taken at the onset of the disease reveals only minimal distention of the colon. The colon has a bubbly ap- 
pearance and air outlines the entire wall of the colon. In the region of the splenic and hepatic flexures, the 
intramural air has a ring-like appearance (arrows). (B) Barium enema examination performed 1 month fol- 
lowing subsidence of the disease demonstrates a stricture within the descending colon somewhat distal to 
the splenic flexure. The colon proximal to the stricture has a nodular appearance (lymphoid hyperplasia, 
feces?). (C) Spot roentgenogram of the descending colon 1 month subsequent to the previous study shows 
increased narrowing at the site of the stricture and some proximal dilatation. The mucosa within the stric- 


tured area is effaced and ulcerated. 





i 
CENTIMETERS 


Fic. 2. (D) A photograph of the resected colon dem- 
onstrates the stricture (arrow) as well as the 
ulcerated mucosa. The adjacent colon is normal 
and sharply demarcated from the stricture. 


ous penicillin and 10 mg. kanamycin intra- 
muscularly, every 12 hours for the next 7 days. 
Within the first 12 hours, she had 12 bowel 
movements, each with 10 to 20 cc. of blood- 
tinged material. The temperature rose to 100.1? 
F. and the pulse to 158. She received a trans- 
fusion of 30 cc. of blood. Roentgen examination 
of the abdomen at this time showed a decrease 
of the intramural gas and the bowel distention. 

Within 36 hours after the onset of therapy, 
the bloody diarrheal bowel movements stopped, 
the temperature was normal and the hemo. 
globin was 14.2 grams per cent. Repeat roent- 
genographic examination of the abdomen was 
essentially normal. Stool cultures were negative 
for pathogenic organisms. 

At IO days of age, a slight discharge was 
noted from the umbilical stump that showed 
E. coli on culture. This responded rapidly to 
local treatment. At the age of 1 month, the pa- 
tient developed a urinary tract infection that 
was treated with gantrisin; Æ. coli was cultured 
from the urine. A barium enema examination at 
the age of 1 month showed a localized stricture, 
2 cm. in length, within the descending colon, 
just distal to the splenic flexure with a possible 
ulcer (Fig. 22). There was no significant ob- 
struction. The child was asymptomatic. Bowel 
movements were normal. Barium enema ex. 
amination was repeated at the age of 2 months 
and again showed the stricture with minimal 
obstruction after evacuation (Fig. 2C). 

A laparotomy was performed and a well. 
localized stricture was seen in the descending 
colon as well as multiple adhesions which ex- 
tended to the spleen, kidney and adjacent 
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mesentery. The bowel immediately proximal 
and distal to the stricture appeared normal. The 
stricture was segmentally resected and an end. 
to-end anastomosis performed. The infant 
tolerated the procedure well. Pathologic ex- 
amination of the stricture and resected bowel 
revealed a completely ulcerated mucosa (Fig. 
2D). The wall was markedly thickened by 
granulation tissue and fibrosis. An extensive 
lymphocytic infiltration was also observed. 
The adjacent colon appeared normal and no 
vascular occlusion was seen. 


ROENTGENOGRAPHIC FEATURES 


Early manifestations of necrotizing en- 
terocolitis most commonly occur in the 
right lower quadrant where localized in. 
tramural gas bubbles and small bowel dis- 
tention have been described.! In our Cases, 
the intramural gas appeared as lucent, 
linear stripes, outlining the course of the 
colon (Fig. 14; 2/4). When the colon was 
viewed on end, the air stripes appeared as 
lucent rings (Fig. 24). In addition, the 
entire colon had a granular appearance 
which represented air bubbles in the colonic 
wall or foamy bloody bowel content. Small 
bowel distention was present in both cases, 
although in Case 1 intrinsic disease of the 
small bowel was not evident at surgery. 

Pneumatosis intestinalis indicates the 
presence of air within the bowel wall, and, 
in necrotizing enterocolitis, is a reflection 
of the severity of the disease. It occurs 
when gas-forming organisms penetrate the 
destroyed mucosa and enter into the bowel 
wall. An alternate explanation postulates 
a tear of the mucosa due to obstruction, 
followed by the mechanical entrance of 
luminal air into the bowel wall. It should 
be emphasized that pneumatosis intesti- 
nalis is an excellent roentgenographic sign 
of necrotizing enterocolitis but does not 
by itself indicate a hopeless prognosis. 
With progression of the disease, however, 
perforation into the abdominal cavity is 
likely. In addition, gas may enter the por- 
tal system and be carried to the liver. The 
demonstration of gas within the portal 
system indicates a grave prognosis. 
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The appearance of multiple nodules 
within the colon on the repeat barium 
enema examination of the first infant is 
unique (Fig. 28). The nodules were smooth 
in outline, essentially equal in size and 
submucosal in location. The entire colon 
was involved. The roentgenographic ap- 
pearance resembled those features de- 
scribed for benign lymphoid polyposis of 
the colon? and the more common familial 
polyposis which arise from the epithelium. 
The early onset of the findings makes the 
diagnosis of idlopathic ulcerative colitis 
unlikely, while a negative family history 
excludes familial polyposis. 

In the second infant, a barium enema 
examination after the initial episode re- 
vealed a stricture in the proximal descend- 
ing colon (Fig. 2, B and C). The mucosa 
was destroyed by ulceration. The trans- 
verse colon had a nodular pattern that 
was less prominent than the pattern ob- 
served in the first infant. Because this 
fnding was not confirmed on a repeated 
study, it may have represented retained 
feces. 


DISCUSSION 


Benign lymphoid polyposis is a rare 
disease. The term "gastrointestinal pseudo- 
leukemia” has been used previously to 
describe it? Microscopically, there are 
globular polypoid projections arising from 
the mucosa on a broad base. These are 
composed chiefly of lobules of lymphoid 
tissue with active germinal centers. No 
histologic evidence of malignant change is 
noted within the cells. It occurs at any age 
but Case 1 seems to be the youngest re- 
ported. The disease is apparently benign 
and self-limiting. Spontaneous regression 
was noted in two instances although in one 
of these, 2 years elapsed before all lesions 
disappeared.** The pathogenesis and eti- 
ology are unknown but are believed to be 
related to hyperplasia of normal lymph 
tissue which, in certain instances, can re- 
sult in polyp formation. The early appear- 
ance of this disorder, following an acute 
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episode of necrotizing enterocolitis, sug- 
gests that the hyperplasia may be related 
to the previous insult and therefore repre- 
sents a reparative or immunologic response. 

A roentgenographically and patholog- 
ically similar pattern has been observed 
in the small bowel in cases deficient in cer- 
tain immunoglobulins of the IgA and the 
IgM groups.’ In such cases of dysgamma- 
globulinemia, it is believed that the lymph- 
oid tissue of the small bowel becomes hy- 
perplastic to compensate for inadequate 
function of the central lymphoid tissue 
responsible for immunoglobulin produc- 
tion. Immunoglobulin and small bowel 
studies were undertaken and were within 
normal limits. 

The stricture in the second case may 
have occurred following an episode of 
ischemia as a result of vascular occlusion 
or spasm. This may cause an infarct which 
when healed may lead to stenosis.^" The 
major gross pathologic finding in necrotiz- 
ing enterocolitis is destruction of the mu- 
cosa. However, in most specimens, the 
periphery of the lesions demonstrates capil- 
lary thrombosis and associated coagulation 
necrosis.! It is therefore possible that the 
major underlying factor may be related to 
vascular ischemia. The severity of the 
process would determine the eventual out- 
come and the final status of the colon. 

The survival of 2 infants with necro- 
tizing enterocolitis is unusual. The frequent 
association of prematurity with necrotiz- 
ing enterocolitis may be an important fac- 
tor contributing to the high death rate 
encountered in this disease. Both reported 
cases were in full-term infants. 


SUMMARY 


Colonic findings are presented in 2 in- 
fants who survived necrotizing enteroco- 
litis. In one infant, nodular submucosal in- 
filtrates were observed throughout the 
colon which roentgenographically and 
pathologically resemble benign lymphoid 
polyposis. The latter may represent a non- 
specific reparative or immunologic re- 
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sponse. The second infant demonstrated 
a stricture in the descending colon which is 
believed to represent the end-stage of an 
underlying ischemic process. 


Jack G. Rabinowitz, M.D. 
The Mount Sinai Hospital 
1I East 1coth Street 

New York, New York 10029 
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ROENTGENOGRAPHIC REVERSIBILITY OF ULCER- 
ATIVE COLITIS IN CHILDREN TREATED WITH 
STEROID ENEMAS* 

By HENRY I. GOLDBERG, M.D., JOHN V. CARBONE, M.D., 
and ALEXANDER R. MARGULIS, M.D. 


SAN FRANCISCO, CALIFORNIA 


A spectrum of opinion prevails 
concerning management of ulcerative 
colitis in children. Those who believe that 
the prognosis is poor stress early colectomy. 
Others believe that conservative medical 
management improves the prognosis, so 
that early surgery may be avoided. 

In this report, the authors present their 
experience with continuous steroid reten- 
tion enemas in ulcerative colitis in children 
at the University of California Medical 
Center (UCMC), San Francisco. The re- 
sults of this form of treatment suggest that 
remissions may be induced in children, 
thereby avoiding early colectomy. 

A few isolated reports*^^* have men- 
tioned that reversal of the roentgeno- 
graphic stigmata of chronic ulcerative co- 
litis was noted after various forms of treat- 
ment. Such roentgenographic reversibility 
in children treated with steroid enemas, 
however, has not been documented. 


MATERIAL 


Roentgenograms were reviewed of ex- 
aminations performed on 16 children with 
ulcerative colitis. The patients consisted of 
1o boys and 6 girls, ranging in age from 7 to 
16 years; the average age was I2 years at 
the time of admission. Ulcerative colitis 
had been present for an average of 5 years, 
ranging from 9 months to 12 years. At 
least one barium enema examination was 
performed on each child before treatment 
was begun. The roentgenographic results 
were compared with those obtained after 
treatment was instituted. In 13 of 16 chil- 
dren, at least two post-treatment barium 
enema examinations were obtained, 3 to 6 
months apart. 


All 16 children had been unsuccessfully 
treated by their local physicians and were 
referred to the UCMC because of exacer- 
bation of ulcerative colitis or a history of un- 
relenting diarrhea. Each child was treated 
with oral sulfonamide preparations (azul- 
fidine* and gantrisint) before, during, and 
after beginning steroid retention enemas. 
Seven of the 16 were receiving some form of 
oral steroids before retention enemas were 
started. Even with prior sulfonamide and 
oral steroid therapy, however, active ulcer- 
ative colitis with bloody diarrhea afflicted 
the entire group. Sigmoidoscopies revealed 
ulcerations, bleeding, and friability of the 
rectal mucosa. 

All patients were treated as follows: 40 to 
co mg. of hydrocortisone alcohol, mixed 
with 2 ounces of safflower oil, were instilled 
daily at bedtime through a disposable rec- 
tal tube and plastic enema bag. The pa- 
tient retained the enema during sleep. Sim- 
ilar enemas were continued daily, or on al- 
ternate days after initial control of the 
clinical symptoms. Hydrocortisone-oil re- 
tention enemas have been given for from 3 
to 72 months in the 16 children. Once the 
purpose of the enema was explained and 
the initial apprehension of parents and 
child solved, the regimen was carried out 
with no difficulty. Oral azulfidine was con- 
tinued throughout the course of steroid 
enema therapy. Sigmoidoscopy was per- 
formed before the start of hydrocortisone 
enemas and from 1 to 3 months afterwards. 
Each child was followed at 3 to 6 month in- 
tervals in the Ulcerative Colitis Clinic and 


* Azulfidine (Pharmacia Laboratories, Inc., Piscataway, M RS 
+ Gantrisin (Roche Laboratories, Nutley, N. J.). 


* From the Departments of Radiology and Medicine, University of California School of Medicine, San Francisco, California. 
This work was supported in part by Grant GM 1272 from the United States Public Health Service. 
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the same person (J.V.C.) performed the 
sigmoidoscopic examination each time. 
RESULTS 

After the initiation of hydrocortisone- 
oil retention enemas as part of the regimen, 
complete clinical, sigmoidoscopic, and 
roentgenographic reversibility of ulcera- 
tive colitis was noted in 8 of the 16 children 
(Group A, Fig. 1, 4-D; 2, 4 and Heo. d D 
and C; and 4, 4-D). These examinations 
showed improvement in 4 of the 16 children 
(Group B, Fig. 5, 4, B and C; 6, 4, B and 
C; and 7, 4, B and C), and no improve- 
ment in another 4 on steroid retention en- 
ema therapy (Group C, Fig. 8). 

The average age of onset of ulcerative 
colitis was slightly less in those children 
whose roentgenographic and clinical mani- 
festations became reversed, compared to 
the other groups (Table 1). Although the 
mean duration of ulcerative colitis was 
shorter in the 8 children with reversal to 
normal, all 3 groups contained children with 
disease present 10 years or longer. All 8 
children with complete roentgenographic 


Henry I. Goldberg, John V. Carbone and Alexander R. Margulis 


JUNE, 1968 


reversibility of ulcerative colitis were clin. 
ically well without return of diarrhea as of 
August 1967. Their remissions have aver- 
aged 21.5 months while on continuous ste- 
roid enema therapy. 

No roentgenographic or clinical Improve- 
ment of the ulcerative colitis was noted in 
4 children after continuous steroid enema 
therapy averaging 18 months. Colectomy 
was performed in 3 of the 4 after 4, 10, and 
48 months of continuous steroid therapy for 
uncontrollable hemorrhage or unrelenting 
diarrhea, or for both. 

The onset of disease was insidious in I 3 
of the children (Table 11). In these, diarrhea, 
cramps, and weight loss over a period of 
weeks to months finally incapacitated the 
child. Of the 12 children whose disease 
improved or reversed to normal after ste- 
roid enemas, 11 had insidious onsets. In 1 
child with fulminant ulcerative colitis, 
which was manifested by massive rectal 
bleeding, diarrhea, cramps, and fever within 
a I week period, clinical and roentgeno- 
graphic signs eventually returned com- 
pletely to normal. No correlation was ap- 





1G. 1. An 11 year old boy with ulcerative colitis of 1 year’s duration. The rectum appeared normal on roent- 
genograms, but at sigmoidoscopy the mucosa was erythematous, friable, and bleeding. (4) June 1966: 
persistent narrowing of the left colon with mucosal edema and shallow ulcerations. (B) After 3 months of 
daily hydrocortisone-oil retention enemas, the colon appears normal. (C and D) Enlarged views of the left 


colon before and after therapy. 
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Fic. 2. A 124 year old girl with ulcerative colitis of 2 
years’ duration. Sigmoidoscopy showed friable, 
bleeding, ulcerated mucosa. (4) March 1966: 
haustral thickening and loss of haustra from left 
colon to cecum. Shallow ulcerations or serrations 
throughout. Deep abscesses along inferior border 
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parent between systemic manifestations of 
ulcerative colitis (fever and splenomegaly) 
and response to steroid enemas, as was 
noted also by Brown and Merlo.” 

After initiation of hydrocortisone-oil 
enemas, the sigmoidoscopic appearance of 
the rectum returned to normal in an aver- 
age of 5.3 months in those 8 instances of 
complete roentgenographic reversibility 
(Table 111). Truelove”? noted normal sig- 
moidoscopic findings as early as 2 to 3 
weeks after the initiation of steroid enema 
therapy. Rectal involvement was com- 
sletely reversed on barium enema exam|- 
nation and at sigmoidoscopy in 12 of our 16 
patients (75 per cent). In those 4 children 
with roentgenographic and clinical. 1m- 
provement (Group B), the rectums 1n 3 
were completely normal after steroid en- 
emas were started, whereas in the fourth 
child only mild hyperemia remained. The 
rectum appeared normal in only 1 of the 
patients with no roentgenographic or clin- 
ical improvement, but was associated with 
worsening of the rest of the colon (Fig. 8). 
Clinical and sigmoidoscopic examinations 
in most patients showed remissions several 
months before barium enema examinations 
disclosed any change in the colon. 

When ulcerative colitis was limited to 
the left and transverse colon, response to 
steroid retention enema therapy was more 
nearly complete than when the right colon, 
cecum, and terminal ileum were also 1n- 
volved (Table 1v). The right colon was in- 
volved as well as the left in all 4 children 
not improved after steroid enemas. In con- 
trast, only in 3 of 8 patients (37 per cent) 
with complete clinical and roentgenogra- 
phic reversibility was the right colon in- 
volved. 


ROENTGENOGRAPHIC FINDINGS 


The most common pretreatment roent- 
genographic changes of ulcerative colitis in 
those children with complete clinical and 


of transverse colon. (B) October 1966: colon 
normal after g months of daily hydrocortisone-oil 
enemas. 
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Fic. 3. An 113 year old girl with a history 
of diarrhea since early childhood. When 
first seen at the University of California 
Medical Center (UCMC) 2 years pre- 
viously, a rectal fissure was present. A 
bleeding, friable rectal mucosa was seen 
at sigmoidoscopy. (4) March 196s: 
shallow ulcerations and loss of haustra 
throughout entire colon. (B) Enlarged 
view of the ulceration of the left colon. 
(C) October 1966: the entire colon is 
normal after 1g months of daily steroid 
enema therapy. The appearance of the 
colon improved markedly 7 months 
after therapy was started. 
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G. 4. A 14 year old boy with ulcerative colitis of 5 years’ duration. The rectal mucosa was friable, ulcerated, 
and bleeding. (4) 1965: shallow ulcerations of the rectum, sigmoid and left colon. (B) 1965: enlarged view 
of rectum before steroid enemas. (C) 1967: normal colon after 15 months of daily steroid enemas. (D) 1967: 
rectum normal after steroid enemas. 
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roentgenographic remission after hydro- 
cortisone-oil enemas were mucosal edema, 
serrations, and ulcerations (Table v). Mu- 
cosal edema was best evaluated on the 
postevacuation roentgenogram than on 
that of the barium-distended colon. The 
normal, fine linear and reticular lines of the 
collapsed colonic mucosa were replaced by 
a coarser, thicker pattern. More marked 
edema was manifested by thickened haus- 
tra, which eventually completely disap- 
peared. 

Small irregularities, less than 1 mm. in 
depth and width along the contour of the 
lumen of the colon were noted in most of 
the 16 children. Whether these serrations 
in ulcerative colitis represent small mucosal 
ulcers, barium in the neck of dilated mu- 
cous glands, or crypt abscesses, is not defi- 
nitely known. True mucosal ulcerations 
were shallow, less than 3 mm. in depth, and 
were frequently broad-based. 

It is important to note, however, that the 
initial roentgenographic manifestation of 
ulcerative colitis in those who eventually 
responded to steroid enemas did not differ 
significantly from those who showed no im- 
provement. Ulcers, serrations, pseudo- 
polyps, narrowing, shortening, mucosal 
edema, and loss of haustra were noted on 
the barium enema examinations in all 3 
groups (Table v). 

The colon appeared normal roentgeno- 
graphically in an average of 7 months after 
initiation of steroid enemas in the 8 chil. 
dren in Group A. In 2 of these 8, the colon, 
totally involved before the enemas were 
started, appeared normal 12 and 19 months 
later. This change suggests that the more 
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extensive the disease, the longer the inter- 
val before complete roentgenographic re- 
versibility. 

Collar-button abscesses were present 
in 3 of the 16 children. These extensions of 
crypt abscesses along the submucosa have 
also been called confluent lacunar sepsis.?! 
Roentgenograms revealed that the colon 
had reverted to normal after hydrocorti- 
sone-oil enema in one child, that it improved 
in another, and worsened in a third. Thus, 
the presence or absence of collar-button 
abscesses is not helpful in evaluating re- 
sponse to steroid enemas. Narrowing and 
shortening of the colon were both reversed 
after steroid enemas (Fig. 5, 4, B and C; 
and 6, 4, B and C). Reversal of apparent 
strictures was noted on barium enema ex- 
amination in 2 patients. 

In some instances, follow-up barium en- 
ema examinations during the course of ste- 
roid enema therapy showed improvement or 
return to normal of the left colon and recto- 
sigmoid. The transverse and right colon re- 
mained unchanged, but eventually re- 
sponded to steroid therapy, as determined 
by barium enemas at 3 to 6 month inter- 
vals. 

After the instillation of steroid enemas in 
one girl, roentgenograms gave evidence of 
marked improvement of the rectosigmoid 
and simultaneous worsening of the left and 
transverse colon (Fig. 8). Similar changes 
have also been noted in an adult male 
treated at this medical center. We think 
that the reflux of the enema did not pass 
the rectosigmoid, so that the topical effect 
was applied only to the rectosigmoid. This 
Is not the usual response to steroid enemas, 


Fic. 5. A 20 year old girl with ulcerative colitis since age 12. When first seen at the UCMC at the age of 16 
years, rectal mucosa was ulcerated and bleeding and the rectum was extremely narrow. (/f) At age 15, 
narrowing and foreshortening of entire colon, and shallow ulcerations and serrations are present throughout 
the colon. (B) At age 17, after 2 years of continuous steroid enemas, ulcerations disappeared and caliber 
of rectum, sigmoid, and left colon returned to normal. (C) At age 18, the entire colon is of normal caliber 
with complete reversal of shortening and narrowing. Precipitation of barium noted on mucus strands in 
hepatic flexure. A few serrations were seen in this region, suggesting that ulcerative colitis is still present in 


the hepatic flexure. 








lic. 6. 


Ae 





An 18 year old girl with ulcerative colitis 
of 11 vears' duration, first seen at the UCMC 
at age 16. A rectal stricture was present. The 
rectal mucosa wa ie and bled readily 
when stroked with a cotton swab. (4) 1964: 
at age 16, there is narrowing of theentire colon 
with a stricture of the cecum and shallow 


ulcers and serrations throughout the colon 


H 





PS 














and terminal ileum. (B) 1962: after 1 year of 
daily steroid enemas, the 





\ caliber of the entire 
colon, including the cecum and rectum, is in- 
creased. A rectal stricture is still present. (C) 


oe 


1966: after 2 years on daily steroid enemas, 





x 
e 


the colon has widened further. Cecal stricture 
has reversed completely. There is some return 
of haustra in the right colon; however, recta! 


narrowing still persists. Patient has beer 
clinically well for 18 months. 
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Fic. 7. An 18 year old girl with ulcerative 
colitis since age 14. Sigmoidoscopy 
showed friable bleeding mucosa with 
areas of ulceration. (4) 1964: entire 
colon is involved by ulcerative colitis. 
Mucosal thickening, ulcerations, and 
loss of haustra are noted. (B) 1965: 
after 18 months of daily hydrocorti- 
sone-oil enemas, there is significant 
improvement in the appearance of the 
entire colon, with return of haustra 
and disappearance of ulcers. (C) 1966: 
6 months after the patient voluntarily 
stopped the daily steroid enemas, 
exacerbations occurred involving 
mainly the transverse and left colon. 


ad 





hic. 8. A 12 year old girl with ulcerative colitis of 1 
year's duration. When first seen at the UCMC, 
her rectal mucosa was friable and ulcerated. The 
patient was started on daily steroid enemas. After 
Io months, sigmoidoscopy showed normal rectum. 
The barium enema examination shows a normal 
rectum and sigmoid. The rest of colon was worse, 
however, with mucosal edema and ulcerations 
progressing after 10 months. A colectomy was 
performed. 


however. Matts and Gaskell!! have shown 
that reflux from the enema passes back to 
the splenic flexure and beyond in most pa- 
tients with ulcerative colitis. In normal 
persons, reflux from retained barium.la. 
beled steroid enemas usually passed onlv to 
the sigmoid colon. Sherman, Tenner, and 
Schottler' also found that retention en. 
emas usually produced reflux to the splenic 
flexure when gastrografin* was used as a 
label in patients with ulcerative colitis. 


* Gastrografin (E. R. Squibb & Sons, New York City, N. Y.) 
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DISCUSSION 

In the management of children with ul. 
cerative colitis, early colectomy has been 
advocated because general deterioration of 
health from continual hemorrhage, growth 
retardation, and carcinoma portend a poor 
prognosis.' Hydrocortisone-oil retention en- 
emas 1n the medical management of ulcera. 
tive colitis have altered this prognosis. Fa- 
vorableresults havebeen attained by adding 
topical steroid enemas to the medical regi- 
men of children with ulcerative colitis at 
the UCMC. Twelve of 16 children (75 per 
cent) have shown either complete sympto- 
matic and roentgenographic reversal of ul. 
cerative colitis, or marked improvement. 
We recognize that remissions occur spon- 
taneously in ulcerative colitis and that any 
regimen must be evaluated with this in 
mind. Prior to employing steroid retention 
enemas in these 12 children, however, re- 
missions had either been of short duration 
or had not occurred. Following instillation 
of hydrocortisone-oil into the colon, symp- 
toms improved within one month and the 
roentgenographic appearance within 5 
months, in 8 of 16 children. Truelove! 9.2? 
reported clinical and sigmoldoscopic evi- 
dence of remission in 2 weeks in 75 per cent 
of his patients. Several authors?10.12.1115 
have reported rapid clinical remissions in 
more than so per cent of their patients, 

In our series, 8 of 16 children have re- 
mained in remission from 9 to 30 months. 
Spencer and Kirsner" reported long-term 
remissions in 28 of 72 patients treated with 
steroid enemas and O'Sullivan! stated that 
5 of 12 patients were still in remission after 
12 months of such therapy. Brown and 
Merlo? noted no recurrent symptoms of ul- 
cerative colitis in 27 of 41 patients treated 
with methylprednisolone acetate retention 
enemas. Of 100 patients treated with hy- 
drocortisone alcohol retention enemas by 
Sherman eż a7.,* 85 per cent remained free 
of exacerbation for 2 years. 

Three children treated at UCMC have 
been followed for 4 years or longer. One 
child has shown marked clinical and roent- 
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AGE AT ONSET, SEX, AND DURATION OF DISEASE AND OF HYDROCORTISONE-OIL THERAPY 
IN I6 CHILDREN WITH ULCERATIVE COLITIS 


Average age at onset of ulcerative 


colitis 


Sex 


Average duration of disease from 
diagnosis to last roentgenogram 


Average duration of continuous 


steroid enemas 


Group A 


Reversal to Normal 


(8 patients) 


7-5 years 
(range 2 to 13 yr.) 


6 males, 2 females 


2 years, 9$ months 
(g mo. to 1o yr.) 


21.5 months 
(9 to 30 mo.) 


Group B 
Improved 
(4 patients) 


I2.5 years 
(range 7 to 16 yr.) 


3 males, 1 female 


7 yeara, 10 months 
(44 to 11 yr.) 


44.5 months 
(34 to 72 mo.) 


Group C 


` No Improvement 


- (4 patients) 


9.2 years 
(range 2 to 13 yr.) 


1 male, 3 females 


4 years, 7 months - 
(1 to 124 yr.) 


18 months 
(4 to 48 mo.) 


genographic improvement after 4 years of 
steroid enema therapy. After 8 months of 
treatment, a second patient required an 
ileostomy and repair of a large rectal fissure 
that had prevented retention of the enema. 
Steroid enemas were given for about 5 
years after these procedures, however. The 
roentgenogram of the colon showed marked 
improvement. Of 3 patients followed for 
lengthy periods, only 1, a boy of 12, had an 
exacerbation during the 4 year course of 


continuous steroid enema therapy. A colec- 
tomy and ileostomy were necessary. 

All 16 children with ulcerative colitis re- 
ceived hydrocortisone-oil retention enemas 
daily or every other day, continuously for 
months or years (Table 1). Most au- 
thors®1?.18,16,18,20.22 reporting on steroid en- 
ema therapy in ulcerative colitis have 
given aqueous steroid treatment for a few 
weeks to a few months, which was then dis- 
continued, Spencer and Kirsner!" compared 


Tase II 


CLINICAL MANIFESTATIONS OF ULCERATIVE COLITIS IN IÓ CHILDREN TREATED WITH 
HYDROCORTISONE-OIL ENEMAS AND CONTINUOUS SULFONAMIDE THERAPY 


Group A 
Reversal to Normal 
(8 patients) 
Signs and Number of 
Symptoms Patients Per Cent 
Bloody diarrhea 8 100 
Cramps 4 50 
Fever 3 37.5 
Weight loss 3 a7 5 
Anal fissure I 12.6 
Splenomegaly 2 26 
Hepatomegaly o Oo 
Sacroiliac joints O . 
Onset Insidious 
T 87 
Fulminant 
I 12 


Group B Group C 
Improved Not Improved 
(4 patients) (4 patients) 
Number of Number of 
Patients Per Cent Patents Per Cent 
4 100 4 100 
4 100 3 75 
2 50 2 50 
3 75 3 75 
1 25 I 26 
2 50 I 26 
o o o o 
o Oo o O 
Insidious Insidious 
4 100 2 so 
Fulminant 


2 50 
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Tage HI 
TIME INTERVAL OF SIGMOIDOSCOPIC AND ROENTGENOGRAPHIC CHANGES AFTER 
INITIATION OF HYDROCORTISONE-OIL ENEMAS 





Group A 
Reversal to Normal 
(8 patients) 


Sigmoidoscopic return to normal 


Roentgenographic return to normal 


5.3 months 
(1 to g mo.) 


Group D 
Improved 
(4 patients) 


She ree anim Sinne nri teet arri e de n a aa aa E rey SIT V nd Re nere RUA = Aa Ra INR NIIS PRIA m Pent er nain t reet EUAN LEELA IRIAN ARE PHONE Ie dod mg m Senn Y P a INI RI NIIS PSP dh e PA e T PIA ARIA pW SAHRA Pd Ma a A EAE UA APA AI APA NP PAIRE AEEA NARESE APA Seal 


Group C 
Not Improved 
(4 patients) 


3 months 
(1 patient) 


i7 months 
(6 to 24 mo.) 


7.1 months EUER 


(1 to tg mo.) 


Interval after steroid enemas before —— 
recurrence 


the results of short.term and long.term 
steroid enema therapy in ulcerative colitis 
in both children and adults. The total re- 
lapse rate for patients treated for short 
periods was 70 per cent compared to that of 
48 per cent in those treated daily for 6 
months and longer. The authors expressed 
doubt that prolonged steroid enema ther- 
apy resulted in truly long-term benefit. 
Our results suggest that continuous daily 
rectal instillation of hvdrocortisone-oil for 
months to years after the remission of clini- 
cal and roentgenographic stigmata will pre- 
vent recurrences. Disease recurred in only 
2 of the 12 children responding favor- 
ablv to steroid enemas. We recognize that 


3 years (1 patient) M 
1$ years (1 patient) 


EB 
ae 


P pl ONAL LAYS ARORA PHASES  h 


many remissions have been reported after 
only short-term steroid enema therapy. In 
our experience, however, discontinuation of 
steroid enema therapy led to recurrence, 
which was then reversed when the therapy 
was reinstituted (Fig. 7, B and C). Ad- 
mittedly, follow-up examinations for many 
years will be necessary to settle the ques- 
tion of long-term versus short-term steroid 
enema therapy. 

In the group of 16 children with ulcer- 
ative colitis treated with steroid enemas, 3 
required colectomy. This fact demonstrates 
that steroid enemas are not the complete 
panacea for ulcerative colitis. Our data sug- 
gest, however, that in children with ulcer- 


Taste IV 


INITIAL ROENTGENOGRAPHIC DISTRIBUTION OF ULCERATIVE COLITIS 


BEFORE HYDROCORTISONE-OIL ENEMA THERAPY 


Group A 
Reversal to Normal 
(8 patients) 


Number of p pa 
Patients Per Cent 
Rectum 8 100 
Left colon 8 100 
Transverse colon 6 72: 
Right colon 3 228 
Cecum and terminal ileum 2 2 
Universal involvement 2 25 





Group B 
Improved 
(4 patients) 


Not Improved 
(4 patients) 


Number of Number of 


Per Cent 


Patients Patients 
4 OG 4 100 
4 100 4 100 
4 100 4 100 
4 100 4 TOO 
3 75 2 gO 
3 78 2 so 


* Disease in the more proximal areas of the colon was always in continuity with colitis in che distal colon. 
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Tasse V 


INITIAL ROENTGENOGRAPHIC ABNORMALITIES OF ULCERATIVE COLITIS BEFORE 
HYDROCORTISONE-OIL ENEMA TH ERAPY 


ON E EE E A EA a O tits sie Sameer siete niente qu c assa i Pat inite Pommi soqentensestusegossinuusttteeaatecta ht aeaea e tinh tel gO aaae T 


E E E eea a aa eem eterni ST aaa Maunt vn ttee tet get ia sin e I Eate cmm wee mede araa retine Then anane 


Group A 
Reversal to Normal 
(8 patients) 


Roentgenographic 
Abnormalities 


Number of p p 
Per Cent 


Patients 
Wide presacral space © © 
Ulcers 5 62.5 
Serrations "i 87.5 
Pseudopolyps A YS 
Shortened colon o o 
Narrowing of colon 3 aH 
Loss of haustra 3 2s 
Mucosal edema 3 100 
Abscesses 1 12.5 


ates rete m retta te eth rese itr stems etre mter mee emere mem oC ES sess se E cot eun sins ‘10 the tne e pietate E tme enne eene mnm A I I 


ative colitis, continuous steroid enema ther- 
apy should be tried first. When oral sulfa, 
oral steroids, and dietary measures fail, the 
next step in management should be steroid 
retention enemas rather than surgery. 

The initial distribution of ulcerative co- 
litis, the duration of the disease, and the 
roentgenographic pattern on barium enema 
examination are only rough guidelines in 
predicting response to steroid retention 
enemas. Most previous reports^101543/5 on 
steroid enema therapy in ulcerative colitis 
have stressed the likelihood of favorable re- 
sponse when the colitis Is confined to the 
rectosigmoid and left colon. Rectal involve- 


75 per cent of 
above. Topical steroids were highly effec- 
tive in treating the rectal ulcerative colitis. 
In general, when ulcerative colitis was 
initially confined to the left colon, roent- 
genograms showed more nearly complete 
response to hydrocortisone-oil enema ther- 
apy than when the right colon, cecum, and 
terminal ileum were involved (Table 1v). In 
7 of the 16 children, the colon and terminal 
‘leum were totally involved by ulcerative 
colitis. Complete return to normal or 
marked improvement of the ulcerative 
colitis was noted in s of these 7. Thus, al- 


NAA RE t nnt eee 


Group C 
Not Improved 
(4 patients) 


Group B 
Improved 
(4 patients) 





Number of 


Per Cent Per Cent 


Patients Patients 
2 5o o o 
4 100 4 100 
3 75 3 75 
2 [1o 2 50 
3 50 o o 
3 75 3 75 
4 100 1 25 
4 100 3 TS 
1 25 I 25 
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though success of therapy with sterold en- 
emas is more likely in ulcerative colitis con- 
&ned to the left side of the colon, evidence 
suggests that it may be successful even 
when the entire colon is involved. Because 
the ulcerative colitis is widespread, does 
not justify thewithholding of steroid enemas 
as a part of the treatment program. 

The age of the patient and the duration 
of the disease are of questionable usefulness 
in predicting response to topical steroid 
therapy. Although most reports are con- 
fned to discussion of steroid enema therapy 
in adults with ulcerative colitis, Sherman 
et al.j® Michener, Brown, and Turnbull,” 
and Brown and Merlo? have documented 
good clinical response in children. Chronic- 
ity is not a contraindication to treatment of 
ulcerative colitis with steroid enemas. The 
average duration of ulcerative colitis be- 
fore treatment was 2 years and 9 months in 
the 8 children with complete reversal to 
normal (Table 1). Whereas the disease was 
of shorter duration than in the other groups 
in 3 of these 8 children, it had been present 
5, 7, and IO years, respectively. On the 
other hand, ulcerative colitis. had been 
present for only 1 yearin 2 of the 4 children 
not responding to hydrocortisone-oil en- 
emas. Spencer and Kirsner!' stated that the 
duration of ulcerative colitis had no appar- 


378 


ent effect on response to steroid enema 
therapy, since in 30 of their 98 patients, its 
duration was of more than Io years. 

No correlation is apparent between the 
roentgenographic stigmata of ulcerative 
colitis and the clinical and roentgeno- 
graphic reversibility of the disease after 
steroid enema therapy. Ulcers, serrations, 
and mucosal edema were of about equal 
frequency and severity in the barium 
enema examination of all 16 children (Ta- 
ble v). Narrowing and shortening of the 
colon, loss of haustra, pseudopolyps, stric- 
tures, and collar-button abscesses did not 
appear to alter the response to topical ste- 
roid therapy. Walker and Curtis? have 
stated that pseudopolyps, strictures, con- 
fluent lacunar sepsis (collar-button ab- 
scesses), loss of haustration, and a reticular 
mucosal pattern are all signs of irreversibil- 
ity in ulcerative colitis. Our results do not 
support this interpretation of irreversibility 
in ulcerative colitis (Table v). 

Narrowing and shortening of the colon 
were both reversed roentgenographically 
after hydrocortisone-oil enemas (Fig 5, 4, 
B and C; and 6, 4, B and C). Keeley, Gohel 
and Hodes’ reported reversal of shortening, 
narrowing, and stricture formation after 
systemic steroids. Kirsner, Palmer, and 
Klotz! noted one instance of a contractile 
rigid colon that later appeared normal and 
reversal of rectal strictures in 2 patients, all 
in the absence of any steroid therapy. Sher- 
man e£ alt! have noted reversal of stricture 
and pseudopolyps after steroid enemas. 
Dick, Berridge, and Grayson,? however, 
stated that roentgenographic evidence of 
narrowing was associated with submucosal 
fibrosis of a severe degree in areas of ulcera- 
tive colitis. According to Walker and Cur- 
tis, stricture is a sign of irreversibility and 
Garlock and Lyons® considered a stricture 
an indication for elective colectomy. Rever- 
sal of persistent narrowing of the colon after 
steroid enemas in our patients, suggests 
that this was not a sign of irreversibility. 
Either persistent narrowing is the result of 
persistent spasm, or of true fibrous stricture 
of the colon. The reversal of fibrosis of the 
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bowel wall by topical steroids is unlikely. 
Probably, the areas of narrowing that are 
reversed represent persistent spasm or mus- 
cle shortening. Regardless of what this nar- 
rowing represents, steroid enemas have al- 
tered these areas. Therefore, the presence 
of an apparent stricture, narrowing, and 
shortening, should not mitigate against the 
use of steroid retention enemas. 


SUMMARY 


The results of hydrocortisone-oil reten- 
tion enema therapy in 16 children with ul- 
cerative colitis are presented with particu- 
lar attention to the roentgenographic evi- 
dence of response to topical steroids, Ulcer- 
ative colitis in 8 of the 16 children reversed 
completely, both clinically and roentgeno- 
graphically, after daily therapy with ste- 
roid enemas. Ulceration, mucosal edema, 
loss of haustra, pseudopolyps, narrowing, 
shortening, and abscess formation, were all 
reversed after such therapy. This study 
suggests that when oral sulfonamide, oral 
steroids, and other measures fail to control 
ulcerative colitis in children, the next step 
in management should be daily steroid re- 
tentlon enemas. This form of treatment 
should be continued from months to years. 


Henry I. Goldberg, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 


REFERENCES 


1. BRoBERGER, O., and Lacercrantz, R. Ulcera- 
tive colitis in childhood and adolescence. 
Advances Pediat., 1966, 14, 9-54. 

2. Brown, C. H., and MerLo, M. Topical steroid 
therapy for ulcerative colitis: report of fifty 
cases. Am. F. Gastroenterol., 1961, 36, 343- 
354- 

3. Dick, A. P., Berrgipee, F. R., and Grayson, 
M. J. Pathological basis of radiological changes 
in ulcerative colitis: study of cases treated by 
colectomy. Brit. Y. Radiol., 1959, 32, 432—449. 

4. FENNESSY, J. J., Sparperc, M., and KinsNEZ, 
J. B. Early roentgen manifestations of mild 
ulcerative colitis and proctitis. Radiology, 
1966, 87, 848-858, 

5. Garzock, J. H., and Lyons, A. S. Role of surgery 


VoL. 


f. 


IO. 


it. 


. Lennarpo-Jones, J. 


. MICHENER, W. 


103, No. 2 


in therapy of ulcerative colitis. Gastroenterol- 
ogy, 1954, 26, 709-722. 

Hersuenson, L. M., and HensukNsos, M. A. 
Rectal hydrocortisone for ulcerative colitis 


refractory to oral corticosteroids. Am. F. 
Digest. Dis., 1961, 6, 511-519. 
KEELEY, F GOMEL, V. k. “n and Hopes, P. J. 


Roenigenologic remission in ulcerative ling: 
Am. J. Roenroenot., Rap. THerary & 
NucLEAR MED., 1961, 86, go6-910. 

Kirsner, J. B. PALMER, W. L., and Krorz, 
A. P. Reversibility in ulcerative colitis: clini- 
cal and roentgenologic observations. Radiol- 


ogy, 1951, 57, 1-14. 

E., Lonemore, A. J. 
Newer, A. C, Wirsox, C. W. E., and 
Jones d A. Assesarnent of prednisone, sala- 
zopyrin, and topical hydrocortisone hemi- 
succinate used as out-patient treatment for 
ulcerative colitis. Git, 1960, 7, 217-222. 

Marrs, S. G. F. Intrarectal treatment of 100 
cases of ulcerative colitis with prednisolone- 
21-phosphate enemata. Brit. M. Ja, 1961, Z, 
165-168. 

Marrs, S. G. F., and Gaskeit, K. H. Retro- 
zrade colonie spread of nemat in ulcerative 
colitis. Brit. M. J., 1961, 2, 614-616. 

Micuener, W. M. Ulcerative colitis in children: 
problems in management. Pediat. Clin. North 
America, 1967, I4, 189-173 

M., Brows, 


ard 


C. H., Am 


TURNBULL 
children. IL. Medical e ci ed 


20. TRUELOVE, 


Ulcerative Colitis in Children 379 


AM.A. Am. J. Dis. Child., 1964, 108, 236- 
242. 

14. O'Suttivan, P. M. Topical corticosteroid ther- 
apy in ulcerative colitis. Canad. M. A. f. 
1960, $3, 1295-1297. 

is. Scuwanrz, R. D., Broporr, M., Coun, G. L., 
and Spiro, H. M. Rectal cortisol in eao of 
ulcerative colitis. 4.40.4. Arch. Int. Med., 
1969, 704, 260-263. 

16. SHERMAN, L. F. TENNER, R. J., and SCHOTTLER, 
j. L. Treatment of ulcerative colitis with 
hydrocortisone alcohol retention enemas: 
topical ands systemic antiinflammatory agent. 
Dis. Colon & Rectum, 1967, 10, 43782. 

17. Spencer, J. N „and Kirsner, J. B. Experience 
with short and long term courses of local 
adrenal tenon therapy for ulcerative colitis. 


18. Trip, H. D. ay Sani p HE . J. Chronic 
ulcerative colitis: topical hae with 
methylprednisolone acetate. Dis. Colon és 
Rectum, 1962, 5, 295-301. 

19. Trurtove, S. C. Systemic and local corticoste- 
roid therapy in ulcerative colitis. Brit, M. Fa 
1960, 7, 464-467. 

S. C. Local corticosteroid trea 
of ulcerat ue colitis. Postgrad. M. To 
37, 76-82. 

Waker, F. C., and Curtis, G. T. Irreversible 
changes of ulcerative colitis. Brit. M. F., 1965, 

, 4147416. 
Wa ATKINSON, G. Medical treatment of ulcera- 
tive solitis. Postgrad. M. F., 1962, 38, 688-694. 


atment 
1961, 


t2 
bi 





JuNE, 1968 


VASCULAR CHANGES IN CROHN’S DISEASE* 


By HUGO KNUTSON, M.D.,f ANDERS LUNDERQUIST, M.D., Ps.D.,t 
| and ALLAN LUNDERQUIST, M.D.$ 


KALMAR AND ANGELHOLM, SWEDEN 


ROHN's disease‘ has been of interest to 

gastroenterologists for over 30 years 
and the resulting knowledge 1s accumulated 
in a vast literature. Nevertheless, the 
understanding of this disease is still incom- 
plete and the etiology unknown. Differences 
of opinion among experts in this field have 
often been noted; most recently in H. L. 
Bockus’ interesting report? of a panel dis- 
cussion on “regional enterocolitis." Prob- 
lems of classification and terminology seem 
to have grown out of an apparent discrep- 
ancy between clinical and pathologic find- 
ings. This has been particularly true in 
attempts to differentiate colonic or com- 
bined forms of Crohn’s disease from idio- 
pathic ulcerative colitis. 

We have chosen to retain the designation 
"Crohn's disease" since this eponym has 
been used to advantage in Europe for many 
years, and we see no real difficulty in ex- 
tending the original disease concept to 
include similar changes anywhere in the 
gastrointestinal tract. Among the descrip- 
tive terms applied to Crohn’s disease, 
“granulomatous enteritis” seems the best. 
Practically every case will be found to show 
a granulomatous histologic reaction if 
diagnostic interest is focused not only on 
fully developed tuberculoid granulomas 
but also on the somewhat less defined, but 
still typically focal, chronic obliterative 
lymphangitis, which in our opinion con- 
stitutes a principal, 1f not also primary, 
lesion. 

Most authors agree on the presence of 
lymph vessel changes in Crohn's disease. 
Coincident blood vessel changes have not 
escaped notice, but have received com- 
paratively little attention. In the available 
literature, vascular changes have been 


mentioned briefly by some authors®1516 
and described in more detail by others. 
Antonius e£ al? found "nonspecific arterial 
lesions" occasionally in 9 of 56 cases; ve- 
nous lesions were not studied. Potvliege and 
Teichmann” described chronic phlebitis in 
small veins without topographic specificity. 
Rappaport e£ a/.4 described and illustrated 
chronic phlebitis and obliterating endarter- 
itis, particularly in the mesentery; they 
also saw 3 examples of granulomatous peri- 
vasculitis in material from 100 cases. Van 
Patter e al>" encountered several types of 
both arterial and venous lesions in “all lay- 
ers of the bowel wall," all of which could 
be confirmed in our material. With one ex- 
ception, these authors did not state the 
frequency of their findings, which were left 
without comment as to possible importance 
or regarded as nonspecific. 

We grant that such vascular changes are 
nonspecific per se and not pathognomonic 
for Crohn's disease, but during the present 
study it has become apparent that, in this 
disease, a characteristically recurring pat- 
tern of vascular lesions may have diagnos- 
tic value, particularly when taken together 
with the angiographic findings. 


MATERIAL AND METHODS 


Representative surgical material from 11 
cases of Crohn’s disease was available for 
study, to which were added 6 cases of 
chronic idiopathic ulcerative colitis for 
comparison. The age of patients in the 
Crohn’s disease group was 10-35 years at 
the time of operation except for 1 patient of 
76 years; in the colitis group, the age 
ranged from 14-45 years except for I pa- 
tient of 72 years. In 2 patients Crohn's dis- 
ease was confined to the colon; in 3 to the 


* Presented in part before the Swedish Pathological Society, December 2, 1966. 
From the Departments of Pathology t and Radiology, Central County Hospital, Kalmar, and Department of Radiology,§ Central 


County Hospital, Angelholm, Sweden, 
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small bowel (excepting an anal fistula in 1 
case); and 6 patients had combined lesions 
of the small bowel, colon, and/or rectum. 
[n 3 cases the disease was distributed seg- 
mentally. There was 1 instance of "back- 
wash ileitis" in a case of ulcerative colitis. 

Banal mesenteric arteriosclerosis was not 
seen in the specimens. Numerous repre- 
sentative blocks were taken; 5 u parathn 
sections were stained with hematoxylin- 
eosin; and a combined method using Wei- 
vert's resorcin-fuchsin followed by van 
Gieson's connective tissue stain was em- 
ployed routinely for adequate visualiza- 
tion of the vascular structures. Mucosal 
capillaries and vessels of fresh granulation 
tissue in ulcerations, abscesses and fistulae 
were not evaluated. 

Eight of the Crohn's disease patients and 
6 colitis patients were also studied by pre- 
operative selective mesenteric arterlogra- 
phy. Pathologic description and diagnosis 
in individual cases was made without 
knowledge of the angiographic data. The 
angiographic findings are reported else- 
where. ^" 

The somewhat elusive pathologic diag- 
nosis of Crohn's disease can only be made 
with confidence if all currently accepted 
criteria 81214171819 are fully considered. 





Fic. r. Advanced Crohn's disease of the colon (all 
figures, if not otherwise stated). Large granuloma 
of subserosa fixing nearly normal artery and 
stenosed vein. (Weigert’s elastin and van Gieson 
stain, all figures.) Original magnification approxi- 
mately X90. 


in Crohn's Disease 





Fic. 2. Lesion typically located at outer border of 
muscularis propria. Granuloma engages sharply 
curved artery. Magnification X 9o. 


Our cases could be thoroughly established 
in this manner, differentiating them from 
ulcerative colitis, and providing a basis for 
comparative study of vascular pathology 
and for classification of angiographic find- 
ings in patients with colonic lesions. 


RESULTS 


Two findings concerning the intestinal 
vascularization in general emerge from this 
study. First, one is impressed by the rela- 
tive ischemia of the thickened submucosa 
in fully developed lesions of Crohn's disease 


(Fig. 9), as compared with the glaring hy- 


peremia in typical ulcerative colitis. The 
hyperemia of colitis lesions has been 
pointed out previously.*? Second, the gran- 
ulomatous reaction and diffuse fibrosis of 
Crohn's disease often develop in close prox- 
imity to blood vessels both within and out- 
side the bowel wall, as also noted by other 
investigators. 8 This phenomenon is hardly 
surprising if a lymphangitic pathogenesis of 
the granulomatous change is accepted: 
lymph vessels tend to run grouped with 
blood vessels, and larger blood vessels may 
have lymphatics in their walls. This combi- 
nation of anatomic and pathologic factors 
predicts the varying degrees of vessel fixa- 
tion, dislocation, compression, distortion, 
and obliteration actually seen in our micro- 
scopic sections (Fig. I-12). 

Changes in individual blood vessels may 
be conveniently grouped in two categories. 
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‘ig. 3. "Early" lesion with submucosal edema. Small 
vein with fibrohvaline mural thickening and elastic 
proliferation in adventitia. Dilated artery. Magni- 
fication X110. 


DEGENERATIVE VASCULAR CHANGES: 


These changes (Fig. 3-10) have been 
found in all our Crohn's disease cases. In 
fully developed lesions the findings were 
numerous both in the submucosa and peri- 
intestinal fat. [In some cases the impression 
was gained that the vascular bed was 
definitely compromised. Both arteries and 
veins of all dimensions were involved. 
Thrombosis was conspicuously absent in 
this type. 

In the arteries, the usual lesion was a 
concentric fibroelastic subintimal prolifera- 
tion, often with some degree of medial hy- 
pertrophy, and leading to obliteration. Ec- 
centric lesions were also seen, especially if 
combined with inflammation. In a few 
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Fic. 4. Anal lesion. Eccentric stenosis of artery 
and vein. Magnification X 9o. 
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Small stenosed intramuscular artery with 
diffuse proliferation of intimal and medial ele- 
ments; wrinkling and duplication of elastic lamina. 
Magnification X220. 


FIG. $. 


small arteries an irregular obliterative mus- 
cular proliferation was noted. 

Venous lesions were the most numerous 
and consisted of irregular mural thickening 
as a consequence of fibroelastic, fibrohya- 
line, fibromusculoelastic, or purely muscu- 
lar hypertrophy with progression towards 
obliteration. In many cases remnants of 
totally obliterated vessels could be seen as 
irregular tangles of elastic tissue, although 
without definite evidence of vascular necro- 
sis. 


INFLAMMATORY VASCULAR CHANGES: 


Such lesions were relatively few (Fig. 11; 
and 12). In addition to chronic endovascu- 
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Fic. 6. Small submucous vein with predominantly 
muscular mural thickening and round cell reaction 
in adventitia. Magnification X 220. 





Fic. 7. Middle-sized artery of appendiceal mesenteri- 
olum. Obliteration by concentric subintimal fi- 
brous proliferation. Slight medial thickening. Note 
perivascular fibrosis. Magnification X 110. 


litis and perivasculitis seen in most of our 
cases, single acute lesions of arteries or 
veins were noted in 5 cases. This lesion in- 
cluded segmental necrosis of vascular walls 
and a peculiar granulomatous reaction. 


In 1 case of Crohn’s disease, vascular 
changes in the form of medial hypertrophy 
and slight intimal fibrosis had spread to 
larger arterial branches in the mesentery. 
One case of ulcerative colitis (without 1n- 
volvement of vessels in the bowel wall) 
showed unexplained changes of larger vas- 
cular branches deep in the mesocolon. Here, 
massive subintimal concentric fibrosis and 
medial hypertrophy were found in many 
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Fic. 8. Jejunal mesentery. Fairly large vein with ir- 
regular lumen and concentric fibromuscular pro- 
liferation of media and adventitia. Note peri- 
vascular fibrosis and edema. Magnification X 5o. 
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Fic. g. Shrunken submucous arteries with partial 
obliteration. Note ischemic tissue. Magnification 
X90, 


arteries, and nodular adventitial muscle 
proliferation in both arteries and veins. 

In early lesions of Crohn’s disease (as 
seen in peripheral parts of resected speci- 
mens), the pathologic changes were largely 
nonspecific. In such areas the vascular bed 
was not appreciably narrowed, and vascu- 
lar changes of the degenerative type were 
found only sporadically or in slight degree. 
Submucosal vessels often appeared dilated 
and blood-filled, and there was some hyper- 
emia of the mucosal capillary bed. 

In the control cases of ulcerative colitis 
the vascular picture was also marked by 
hyperemia, which could be very impressive, 
even in cases of long standing and with ex- 
tensive ulceration. Slight venous changes 
of the degenerative type could be found 
sporadically. No vasculitis was seen. 





Fig. 10. Subserosa. Elastic tangles with remnants 


of vascular lumina. Magnification 220. 





liG. 11. Submucosa. Small artery with acute arter- 
itis. Note disrupted elastic lamina and granulo- 
matous response. Magnification X 110. 


DISCUSSION 


Degenerative vascular changes in 
Crohn’s disease, if noted at all, have been 
regarded as secondary phenomena, without 
diagnostic importance. Failure to apply 
elastic tissue stains may have contributed 
to this negative attitude, which—if strict 
specificity is required—is essentially cor- 
rect, since identical changes may easily be 
observed in common diseases such as gas- 
tric ulcer or colonic carcinoma. 

We have reached a less modest conclu- 
sion. What may first appear to be a non- 
specific assortment of vascular changes, 
actually materializes as a characteristically 
recurring diagnostic pattern; which, 
whether studied pathologically or angio- 
graphically, ought to be as important as 
other isolated pathologic phenomena in the 
differential diagnosis of Crohn’s disease. 

This contention is supported by the con- 
stancy of obliterative vascular changes in 
tully developed Crohn’s disease as opposed 
to their absence or token appearance in ul- 
cerative colitis. It is anticipated that physi- 
ologic studies, as undertaken, will provide 
additional information on the importance 
of vascular obliteration in Crohn’s disease. 
It is of interest here that, in a recent report 
of preliminary radioisotopic studies,? col- 
onic blood flow was found to be greatly re- 
duced in 1 case of Crohn's disease and in- 
creased in § out of 7 cases of ulcerative 
colitis. 
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The vascular damage seen in Crohn's dis- 
ease, but not in ulcerative colitis, may be 
said to constitute yet another argument 
for separate etiologies in these diseases. We 
do not suggest, however, that the blood 
vascular lesions have more than secondary 
—1f any—pathogenetic importance. 


SUMMARY 


A systematic study of 11 cases of Crohn's 
disease has disclosed a characteristically re- 
curring pattern of obliterative vascular le- 
sions —predominantly degenerative, rarely 
inflammatorv— which (in connection with 
other pathologic phenomena) is believed to 
have diagnostic importance in differentia- 
tion of the fully developed lesion from 
that of ulcerative colitis. The development 
of vascular changes is also mirrored in the 
sequence of angiographic changes, and is 
yet another argument for a separate etiol- 
ogy in Crohn's disease. 


Hugo Knutson, M.D. 
Department of Pathology 
Central County Hospital 
Kalmar, Sweden 
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LOCALIZATION OF BLEEDING POINT IN CHRONIC 
AND ACUTE GASTROINTESTINAL HEMORRHAGE 
BY MEANS OF SELECTIVE VISCERAL 
ARTERIOGRAPEHY* 


By IRA E. KANTER, M.D., ARNOLD J. SCHWARTZ, M.D., 
and RICHARD J. FLEMING, M.D.1 


NEW YORK, NEW YORK 


ITH the progress of medical science, 

the clinician has come to rely more 
and more upon the ancillary diagnostic 
services 1n elucidating the cause of a pa- 
tient’s illness. Despite the development of a 
wide variety of sensitive laboratory tests 
and the technical advances in the routine 
roentgenographic examinations, the locali- 
zation of the site of gastrointestinal hem- 
orrhage often remains an enigma, even af- 
ter laparotomy.!?!? The bleeding site may 
not be identified in from 8? to 22!? per cent 
of the cases presenting with acute upper 
gastrointestinal tract hemorrhage. It may 
be twice as high in those presenting with 
melena alone. It has been shown that 
many of these previously elusive bleeding 
sites can be demonstrated by selective vis- 
ceral arteriography.b5/4537,202425. At The 
Presbyterian Hospital we have recently 


studied several patients with both chronic. 


and acute gastrointestinal hemorrhage in 
whom the site of bleeding could only be 
demonstrated by selective celiac, superior 
mesenteric or inferior mesenteric arteriog- 
raphy. Three of these cases have been 
previously reported." The following ad- 
ditional cases are presented because of their 
uniqueness as well as to emphazise the dra- 
matic clinical importance of this technique. 


METHOD 


All patients were catheterized utilizing the 
percutaneous retrograde femoral Seldinger 
technique. A thin walled KIFA green 
catheter (inner diameter/outer diameter, 
1.45/2.4 mm.) without side-holes was used. 


Renografin 76 per cent (30-40 cc.) was in- 
jected into the celiac and superior mesen- 
teric arteries and 20 cc. into the inferior 
mesenteric artery at a rate of 10 cc./sec. 
with a Cordis or Viamonte-Hobbs injector. 
Filming was done at the rate of 3 per second 
for 4 seconds, then 1$ per second for 6 
seconds, then a 4 second pause, then 14 per 
second for 4 seconds. 


Case 1. A 46 year old Cuban female was 
first seen at The Presbyterian Hospital in 
August, 1965 complaining of intermittent 
melena of 18 years’ duration occurring ap- 
proximately once per month and associated 
with constipation or diarrhea. During the pre- 
vious 2 years the bleeding had occurred more 
frequently and was of greater severity. In 1962 
upper gastrointestinal and small intestinal 
barium studies, esophagoscopy and blood co- 
agulation studies were normal. Her past history 
was otherwise unremarkable. In 1963 an 
exploratory laparotomy was done without 
finding any abnormality and a vagotomy 
and pyloroplasty were performed. A second 
laparotomy in May, 1965 also revealed no 
pathology. 

When seen at The Presbyterian Hospital 
she gave a history of having diarrhea followed 
by melena and crampy abdominal pain be- 
ginning Io days previously. 'This had lasted for 
3 days and her stools had been normal during 
the previous week. 

Physical examination was unrevealing except 
for two small telangiectasias on the lower lip. 
The stool guaiac test was negative. The hemo- 
globin was 8.4 gm. An upper gastrointestinal 
serles was negative except for the previous 
pyloroplasty. During the subsequent month 
there were two episodes of melena. 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26—29, 1967. 
From the Department of Radiology, Presbyterian Hospital, New York, New York. 
T Present Address: Department of Radiology, The New York Hospital, New York, New York. 
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On admission to the surgical service in 
November, 1965 her hemoglobin was 7.8 gm., 
stool guaiac test 4+, reticulocyte count 9.1 
per cent, and the erythrocyte sedimentation 
rate, 50 mm./hr. A repeat upper gastrointes- 
tinal and small intestinal series (Fig. 17) were 
normal as was gastroscopy. Blood coagulation 
and bleeding studies were also normal. 

A superior mesenteric arteriography was 
performed and a diagnosis of arteriovenous mal- 
formation of the jejunum at the ligament of 
Treitz was made (Fig. 1, B-D). 

The patient underwent exploratory laparot- 
omy. The small bowel was carefully examined 
and was thought to be grossly normal. An 
enterotomy was performed approximately 25 
cm. distal to the ligament of Treitz and an 
esophageal type fibrescope was passed retro- 
grade into the second portion of the duodenum. 
On withdrawing the fibrescope, several abnor- 
mal areas in the jejunal mucosa were visualized. 
The mucosa was thinned and atrophied in 
sharply marginated areas. Only in these areas 
were the submucosal vessels visible. With 
transillumination from the fibrescope, tel- 
angiectatic clusters of vessels were seen from 
the serosal surface. The entire small bowel 
was examined by means of the fibrescope and a 
second smaller but similar appearing area was 
found more distally. The proximal area corre- 
sponded to the region demonstrated on the 
arteriogram. Two segments of jejunum, each 
approximately 20 cm. in length, were resected. 
The patient's postoperative course was unre- 
markable. 

Pathologic examination of the specimen 
demonstrated a highly vascular submucosa, 
quantitatively increased over that observed in 
a normal specimen. Principally seen were thin- 
walled veins with an increased elastic content. 
No distinct hemangiomata were noted. The 
diagnosis was vascular malformation of the 
jejunum. 

The patient was readmitted in May, 1966. 
She was asymptomatic, her hemoglobin was 
12.5 gm., and the stool guaiac test was nega- 
tive. Repeat superior mesenteric arteriography 
revealed no abnormality. 

The patient has been followed in our clinic 
for almost 2 years postoperatively without re- 
currence of gastrointestinal bleeding. 


Case 11. A 30 year old Ecuadorian male with 
fever and chills of 15 days’ duration began hav- 
ing bilateral lank pain 3 weeks prior to admis- 
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Fic. 1. Case 1. Arteriovenous malformation of 
jejunum. (4) Upper gastrointestinal and small 
intestinal series are normal. 


sion. One week later he had the onset of fever, 
chills, headache, myalgia and night sweats. 
One week prior to admission he began having 
diarrhea 3-4 times per day with associated 
nausea and vomiting. He received two injec- 
tions of penicillin from his local physician. 
His past history included asymptomatic ame- 
biasis diagnosed 1 1/2 years previously be- 
fore leaving Ecuador for which he had been 
treated for 3 months. He worked in a leather 
processing plant. 

Physical examination revealed a tempera- 
ture of Io4?F., several small papules on the 
skin of the neck and extremities and diffuse 
abdominal tenderness without rebound. His 
erythrocyte sedimentation rate was 103, the 
hemoglobin 13.5 gm., and the white biood cell 
count 9,800. Positive Salmonella Type D and 
Type H titers were obtained and he was started 
on a medical regimen of chloramphenicol. 
Thirty-six hours later after receiving 6.5 gm. 
his fever fell dramatically. On the same morn- 
ing he passed 750 cc. of bright red blood per 
rectum. He again passed 500 cc. of red blood 
and his hematocrit was 28 per cent. After re- 
ceiving 4 units of blood his hematocrit rose to 
32 per cent. Sigmoidoscopy at this time re- 
vealed watery, bloody material coming from 
above 25 cm. No ulcerations were seen. After 
che ninth unit of blood, the following morning 
his hematocrit was 33 per cent, pulse 100, and 
blood pressure 96/70. During the day he re- 
quired 8 more units of blood to maintain a 
hematocrit in the low thirties. 

That evening an emergency superior mes- 





enteric arteriography was performed in an at- 
tempt to localize the site of bleeding (Fig. 2, 
A-D). This demonstrated acute hemorrhage 
in the region of the ileocecal valve. 

The patient was taken immediately to the 
operating room where, at laparotomy, the 
terminal ileum and entire colon was found to be 


filled with blood. The terminal 
ileum was diseased and 25 cm. from the cecum 
a Meckel’s diverticulum was located with an 
ulceration at its base. Multiple areas of hemor- 
rhage were found within the wall but several 
I-2 cm. ulcers involving the mucosa and 
muscularis were found in the terminal ileum at 
the ileocecal valve. The pathologic diagnosis 
enterocolitis due to Salmonella with 
multifocal ulcerations of the distal ileum and 
cecum, and Meckel’s diverticulum with lymph- 
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Vic. 1. (B) Superior mesenteric arteriogram, 
2 seconds after injection. There is hyper- 
vascularity of proximal jejunum overly- 
ing collecting system of left kidney. Rapid 
appearance of mesenteric vein (arrow). 
(C) Superior mesenteric arteriogram, § 
seconds after injection. Late arterial 
phase demonstrates "flame" like hyper- 
vascularity of proximal jejunum and 
dense opacification of draining veins. (D) 
Superior mesenteric arteriogram, 9 sec- 
onds after injection. Persistence of dense 
opacification of proximal jejunal veins 
indicates large flow via arteriovenous 
malformation. 


adenitis, typhoid type, of the mesenteric 
lymph nodes. Following resection of the diseased 
area the patient had an unremarkable recovery. 


CASE IT-A 34 Year old Negro male was ad- 
mitted with upper gastrointestinal bleeding 
and leg pain. The patient had been evaluated 
in 1961 for recurrent abdominal pain and was 
found to have bilateral hilar lymphadenopathy 
on a chest roentgenogram. A scalp nodule was 
biopsied and histologically proven to be a 
noncaseating granuloma. A stool guaiac test 
was 2+ and an upper gastrointestinal series 
was said to be normal. In 1963 a Kveim test 
was positive and he was started on prednisone 
for symptomatic pulmonary involvement with 
subjective improvement. On June 7, 1967 he 
vomited blood clots and passed fresh blood per 
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rectum leading to admission at another hospi- 
tal. A duodenal ulcer was diagnosed on an 
upper gastrointestinal series and he was treated 
with sedation and transfusion for 9 days. His 
prednisone treatment was discontinued. He 
was discharged and then readmitted to The 
Presbyterian Hospital on June 30 because 
of deep vein thrombophlebitis. He gave a 
recent history of dark stool and he passed a 
4+ guaiac stool shortly after admission. Two 
upper gastrointestinal series, sigmoidoscopy 
and a barium enema examination failed to 
identify a cause for his bleeding, including a 
duodenal ulcer. A small intestinal series dem- 
onstrated a circular mass in the left upper 
quadrant displacing the small bowel. An intra- 
venous pyelogram showed displacement of the 
left ureter suggesting a retroperitoneal mass. 
A splenic scan was normal. The patient again 
passed large quantities of bright red blood per 
rectum on July 15 and required § units of blood 
that day. 


Case 11. Massive hemorrhage from the terminal ileum in typhoid fever. (4) Superior mesenteric 
arteriogram, early arterial phase. Small cluster of abnormal vasculature branching from the ileocolic 
artery overlying the right upper sacroiliac joint. (B) Superior mesenteric arteriogram, late arterial phase. 
Persistence and diffusion of contrast material in area of abnormal vascularity indicates extravasation into 
bowel lumen. (C) Comparison of right lower quadrant just prior to the injection of contrast material and 
(D) approximately 16 seconds after injection. Persisting collection of contrast material is evident at the 
site of hemorrhage. 


On July 19 superior mesenteric and celiac 
arteriographies were performed (Fig. 3, A-F). 
The vascular pattern of the abdominal mass 
was thought to represent tumor and because of 
its well circumscribed nature, to be benign. 
Its blood supply from jejunal branches of the 
superior mesenteric artery indicated that this 
was a small intestinal tumor and not primarily 
retroperitoneal. The preoperative diagnosis was 
leiomyoma of the jejunum at the ligament of 
Treitz. The liver was felt to be involved by 
granulomata, probably sarcoid, and not meta- 
static disease. 

At laparotomy 5 days later a large tumor 
mass, I$ cm. across, was found adherent to the 
proximal jejunum as it protruded from the 
retroperitoneum at the ligament of Treitz. 


This wasresected and histologically was shown to 


represent a leiomyoma of the duodenum with 
necrosis, fibrosis and ulceration of the mucosa. 
A liver biopsy taken at the same time revealed 
epithelioid granulomata consistent with sar- 
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tc. 3. Case in. Leiomyoma of the duodenum: 
sarcoid liver. (4) Roentgenogram of the chest 
showing bilateral hilar lymphadenopathy con- 
sistent with Boeck's sarcoid. 


coid. The patient had an uneventful recovery 
and 1s doing well 1 month postoperatively. 


Case 1v. An 87 year old white male passed 
bright red blood per rectum on the day of 
admission. He had been in good health until 
1953 when he noted multiple hemangiomata 
of the skin. Seen in the Dermatology Clinic a 
biopsy was taken and the diagnosis of Kaposi 
idiopathic hemorrhagic sarcoma was made. He 
received radiation therapy to all areas of skin 
involvement through 1954 with good results. 
In 1955 he was admitted with lower gastro- 
intestinal bleeding without localization. He 
bled again in 1957 at which time proctoscopy 
and barium enema examinations were normal. 
A second hemorrhage in 1957 required 11 units 
of blood. Passage of a Miller-Abbott tube found 
bleeding 18 inches distal to the pylorus but in- 
jection of barium at this point revealed no 
abnormality. He received 2,500 r to the entire 
abdomen and remained free of gastrointestinal 
hemorrhage until the day of admission when he 
passed two bloody stools, one massive. He was 
pale and in shock on admission. There were no 
hemangiomatous lesions on his skin or mucous 
membranes. There was bright red blood in his 
rectum. Proctoscopy revealed blood coming 
from above 20 cm. He continued to hemorrhage 
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requiring 30 units of blood over a 4 day period. 
Superior mesenteric arteriography was per- 
formed (Fig. 4, 4-C) and was characteristic of 
intraluminal extravasation, 
The patient was taken to the operating room. 
At laparotomy the entire intestine from the 
ligament of Treitz was filled with blood. An 


(B) Superior mesenteric arteriogram, 21 
seconds after injection. Mass lesion in left mid- 
abdomen displaces branches of superior mesenteric 


Fic: 3. 


artery. Tortuous, irregular terminal arterial 
branches within the mass. Multiple areas of 
"pooling" of contrast material. Right hepatic 


artery originates from superior mesenteric artery. 
(C) Superior mesenteric arteriogram, 64 seconds 
after injection. Circumscribed mass well defined 
in left midabdomen with persistent “pooling” of 
contrast material. 
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enterotomy in the jejunum revealed bright red 


blood flowing proximally. A fibrescope was 
used to examine the entire small bowel but no 
intraluminal pathology was seen. Several 
telangiectatic areas were identified in a seg- 
ment of intestine from 6-24 cm. distal to the 
ligament of Treitz. About 2 feet of jejunum was 
resected beginning at the proximal limit of 
disease. 

Histologically the specimen showed punctate, 
finely ulcerated hemorrhagic foci in the mucosa. 
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Fic. 3. (D-F) Hepatic arteriograms. He- 
patomegaly without severe distortion 
of major intrahepatic vasculature. In- 
homogeneous hepatogram demonstrates 
diffuse, regular filling defects. No tumor 
circulation. 


Sections of these foci revealed dilated vessels 
in the lamina propria with a thin rim of fibrosis 
consistent with an early form of Kaposi sar- 
coma. 


Case v. A 54 year old Negro female had a 3 
day history of bleeding per rectum. She had 
been previously admitted to The Presbyterian 
Hospital in 1959 for gastrointestinal bleeding 
requiring 9 units of blood. Barium enema exam- 
‘nation showed scattered diverticula. Upper 





intestinal series 


small 
were negative as was proctoscopy to 25 cm. 


gastrointestinal and 
Three days prior to this admission she began 
passing dark red stools and bright red blood 
per rectum. On admission there was dark red 
blood in the rectum, her hematocrit was 23 
per cent, blood pressure 110/80, and pulse 
104. Proctoscopy was normal to 25 cm. except 
for old blood on the mucosa. She received 2 
units of blood on the first day, but her hemato- 
crit was only 25 per cent. She passed several 
bloody stools with a subsequent drop in blood 
pressure and received 6 units the second day. 
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FIG. 4. Case 1v. Kaposi’s sarcoma of the 
small intestine. (4) Aortogram, just 
prior to injection of contrast material. 
(B) Aortogram, 2 seconds after injection. 
Intraluminal collection of contrast ma- 
terial just above the iliac crest. (C) Aor- 
togram, 3 seconds after injection. Persis- 
tence and diffusion within bowel lumen of 
contrast material after clearing of supply- 
ing arteries. 


Her hematocrit after 5 units was 30 per cent. 
Continually passing bright red blood per rec- 
tum her hematocrit was 27 per cent the third 
day. 

With blood transfusions in both arms the 
patient underwent emergency arteriography 
(Fig. 5, A-D). This demonstrated extravasa- 
tion of contrast material in the proximal 
transverse colon precisely in the area of the 
previously noted diverticulum. 

The patient was taken directly from the 
Radiology Department to the operating room, 
At laparotomy scattered 


diverticula were 
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found, but without lengthy exploration a right 
leotransverse colectomy was performed. The 
patient had an uneventful recovery and 1s now 
8 months postoperative without symptoms. 

Histologically the specimen revealed acute 
and chronic diverticulitis of the cecum and 
ascending colon. 


Case vi. A 66 year old Negro male passed 
bright red blood per rectum for 3 days. He was 
&árst admitted to The Presbyterian Hospital in 
May 1966 with a history of passing bright red 
blood per rectum for 12 hours. On the evening 
before that admission he fainted after a bloody 
bowel movement. He had two similar move- 
ments the next morning. On admission his blood 
pressure was 100/70, pulse 82, and hematocrit 
42 per cent. 

Physical examination was negative and he 
was sent home only to return 4 hours later 
having fainted again. His hematocrit was 4! 
per cent and a proctoscopy to 25 Cm. revealed 
only clotted blood. The morning after admis- 
sion his hematocrit fell to 36 per cent after 
bright rectal bleeding. Barium enema examina- 
tion, upper gastrointestinal and small intestinal 
serles were negative except for scattered di- 
verticula of the transverse colon. He continued 
to bleed per rectum with a fall in hematocrit 
to 31 per cent but then stabilized after 5 units 
of blood were given and was eventually dis- 
charged. 

He did well until 3 days prior to the present 
admission when he again passed a small amount 
of bright red blood per rectum. This recurred 
several times. On admission, his hematocrit 
was 42 per cent, gastric aspirate was clear and 
physical examination was unremarkable. Proc- 
toscopy to 25 cm. revealed only dark clots on 
the mucosa. 

Because of his history an emergency arteri- 
ography was performed (Fig. 6, A-E), which 
demonstrated extravasation of contrast ma- 
terial at the hepatic flexure. 

The patient remained relatively stable, but 
continued to bleed intermittently for several 
days. 

At laparotomy a few scattered tics could be 
palpated but not seen. An ileotransverse 
colectomy was performed and the patient had 
an uneventful recovery. 

Histologically the specimen revealed chronic 
diverticulitis of the ascending colon and cecum. 


A £6 year old Negro female had 
and syncope. She had been 


CASE VII. 
rectal bleeding 
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Case v. Massive hemorrhage from right-sided 


FIG. 5. 
colonic diverticulum. (4) Barium enema exami- 
nation in 1959: scattered diverticula. Notice 
diverticulum just to the right of the vertebral 
column. 


previously admitted 1 week before after passing 
approximately 4 cups of bright red blood per 
rectum. Barium enema examination at that 
time revealed marked diverticulosis of the left 
colon. She stabilized after 1 unit of blood and 
discharged with a hematocrit of 35 per 
cent. On the night prior to this admission, § 
days after discharge, she complained of aching 
lower abdominal pain. In the morning she 
vomited twice and had a bloody diarrheal 
movement. On admission she had a systolic 
pressure of 80, pulse 114, and she demonstrated 
difuse abdominal guarding and tenderness. 
Her hemoglobin was 11 gm. and proctoscopy to 
25 cm. showed fresh blood in the rectum and 
sigmoid but no bleeding point. 

An emergency arteriography was performed 
(Fig. 7, 4-C). This demonstrated a collection 
of contrast material within the lumen of the 
splenic flexure. 

Despite the demonstration of the bleeding 
point the patient stabilized after 3 units of 
blood were given. She later underwent resection 
of the splenic flexure and descending colon. At 


Was 
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Fic. 5. (B) Superior mesenteric arteriogram, 
Just prior to injection. (C) Superior mesen- 
teric arteriogram, 6 seconds after injection. 
Large extravasation of contrast material 
at the site of diverticulum. (D) Inferior 
mesenteric arteriogram, 4 seconds after 
injection. Early extravasation of contrast 
material indicates site of bleeding in the 
proximal transverse colon. 


laparotomy a hemorrhagic diverticulum was 
found in the area depicted on the arterlogram., 

The specimen revealed diverticulosis and 
chronic diverticulitis of the descending colon. 

The patient is now 8 months postoperative 
and asymptomatic. 

DISCUSSION 

A patient with gastrointestinal hemor. 
rhage often presents the clinician with a 
difficult, urgent, diagnostic problem. When 
bleeding is massive (Cases i1 and v), 1m- 
mediate diagnosis and pin-point localiza. 
tion of the site of bleeding may mean the 
difference between life and death. The clini- 
cal history and physical examination may 
be unrevealing or misleading. In Palmer's? 
unselected series of 1,000 patients with 
upper gastrointestinal bleeding, 4 P e? 
major etiologies were found. Duodenal 
ulcer was the most common but represented 
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only 28 per cent of the cases. 
mately 8 per cent of the bleeding sites were 


« 


never detected. Katz et al1519 found that 


Approxi- 


erosive gastritis, duodenal ulcer and eso- 
phageal varices were each the cause of upper 
gastrointestinal hemorrhage in 20 per cent 
of a group of 250 patients arriving at the 
hospital with melena or hematemesis with- 
In 24 hours. In this series, 19-22 per cent of 
the bleeding sites were never found. Of 
Palmer's 1,000 patients, 409 had had 
previously documented bleeding sites and 
of these 40 per cent had a repeat acute 
hemorrhage from some other 
More than 30 per cent in all 
had 
toms. 
Emergency esophagoscopy requires a 
skilled endoscopist and even then is con- 
sistently successful in documenting bleed- 


cause. 
categories 
nO previous gastrointestinal symp- 
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ing only from esophageal varices, gastric 
ulcers and acute gastric erosions.!'?' Emer- 
gency upper gastrointestinal series failed to 
indicate the cause of bleeding in 43 per cent 
of 200 patients in one series!" and 10 per cent 
of duodenal ulcers and 40 per cent of gastric 
ulcers in another." Other means of diag- 
nosing gastrointestinal hemorrhage, such 
as nocturnal gastric secretory studies," 
fluorescein string test? and radioactive 
tagged red blood cells? have failed in at 
least 20-30 per cent of the cases. Operative 
mesenteric arteriography? fails to meet the 
need for a safe, simple and rapid means of 
localizing preoperatively the bleeding point. 
Mailer e£ al.” found an incidence of 17 per 
cent recurrence in patients with undeter- 
mined bleeding sites. 

Animal experiments have demonstrated 
that a bleeding rate of from o.5 to6 cc. min. 
can be detected roentgenographically by 
means of extravasation of contrast ma- 
terial into the bowel lumen.'^? Several 
authors have reported on the ability of 
selective visceral arteriography to lo- 
calize bleeding sites in various or- 
gans,l35617,.202,25. "This technique also 
meets the requirements of simplicity, accu- 
racy and low morbidity.” False positives 
are not a problem. The only necessity 1S 
that in order to demonstrate extravasation 
the patient must be actively bleeding at 
the time of the examination. For this rea- 
son, we recommend prompt arteriography 
in patients with acute gastrointestinal 
hemorrhage, particularly prior to any bar- 
'um enema examination which will obscure 
the abdomen and delay any vascular visu- 
alization. 

The cases presented here are of interest 
because of their uniqueness and clinical 
importance. The patient with an arterio- 
venous malformation of the jejunum (Case 
1) demonstrates the value of visceral 
arteriography in documenting the source of 
chronic bleeding when vigorous investiga- 
tion, including two laparotomies, had pre- 
viously failed to reveal any abnormality. 
It also represents the first reported case in 
which the fibrescope, along with transillu- 
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Fic. 6. Case vi. Massive hemorrhage from right-sided 
colonic diverticulum. (4) Barium enema exami- 
nation in 1966: scattered diverticula in ascending 
and transverse colon. 


mination, was used to identify lesions in 
the intestine which could not be otherwise 
seen or felt. The presence of several telangi- 
ectases on the patient's lip raised the ques- 
tion of Rendu-Osler-Weber disease, but the 
histology was not typical. Thirteen per cent 
of patients with this disease may have sig- 
nificant gastrointestinal bleeding which 
tends to become more frequent and severe 
in later life? The prognosis of patients 
with intestinal hemangiomata 1s guarded 
and the therapy of choice is surgery.” 
Therefore, it would seem important to 
study patients with hereditary telangi- 
ectases to determine potential bleeding 
sites. It will be of interest to follow this pa- 
tient to determine whether or not other 
pre-existing malformations become symp- 
tomatic, which has not occurred in 2 years. 

Case u is the first in which the site of 
bleeding in a patient with tvphoid fever 
has been diagnosed preoperatively. Hem- 
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lic. 6. (B) | Supe rior mesenteric arteriogram, just prior to injection. (C) Superior mesenteric arteriogram, | 
sid; after injection. Intraluminal collection of contrast material fed bv branch of right colic artery (D) 
Superior mesenteric arteriogram, 41 seconds after injection. [ncreased extravasation of contrast material 
begins to diffuse within bowel hue. (EK) Superior mesenteric arteriogram, 181 seconds after Injection. 


Venous phase with opacification of superior mesenteric vein and persistence of intraluminal contrast 
material, 





orrhage is a frequent and dangerous com- 
plication of typhoid fever.43.39 The in- 
cidence of gastrointestinal bleeding has de- 
clined from 7-21 per cent to 1-3 per cent 
since the advent of chloramphenicol. The 
mortality within this group, however, re- 
mains high at 25 per cent. As in this case, 
antibiotic therapy may be effective with- 
out preventing hemorrhage. Precise locali- 
zation of uncontrollable bleeding makes 
rapid, surgical hemostasis possible. 

Less than 2 per cent of patients with gas- 
trointestinal bleeding have disease of the 
small intestine.” Leiomyomas represent a 
small percentage of these." Leiomyomas 
of the gastrointestinal tract (Case 111) have 
been previously diagnosed by arterlogra- 
phy.?*? Their appearance may be variable, 
however, depending upon their size and 
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Fic. 7. Case vir. Bleeding descending colon 
diverticulum. (4) Superior mesenteric ar- 
teriogram, just prior to injection. (B) Sü- 
perior mesenteric arteriogram, 6j seconds 
after injection. Extravascular collection 
of contrast material during early arterial 
phase in left lower quadrant. (C) Superior 
mesenteric arteriogram, 163 seconds after 
injection. Venous phase with opacification 
of superior mesenteric vein. Persistence and 
diffusion of intraluminal contrast material 
in the splenic flexure. 


point of origin. Differentiation from malig- 
nant tumor is aided by the sharply margin- 
ated wall. As in this case, rapid venous 
filling may not be present. We have had re- 
cent experience with a gastric leiomyoma 
which presented as a collection of extra- 
visceral gas in the left upper quadrant of an 
asymptomatic young patient with unre- 
lenting fever. Celiac arteriography only 
demonstrated abnormal splenic arteries 
suggesting a splenic or tail of pancreas ab- 
scess. Histologically the leiomyoma origi- 
nated in the subserosa of the stomach, ex- 
tended retroperitoneally without disturb- 
ing the gastric mucosa (upper gastrointes- 
tinal series was normal) and was primarily 
necrotic and avascular. 

The patient with Kaposi sarcoma (Case 
iv) is the first reported case with gastroin- 


398 


testinal hemorrhage diagnosed preopera- 
tively. This disease often involves some 
part of the gastrointestinal tract.?^?? Only 
bone and soft tissue lesions have been dem- 
onstrated angiographically% and they have 
been characterized by arterial calcification 
without narrowing, slow circulation with 
peripheral pooling within the tumor and 
tumor blush. Barium enema studies are 
generally unrewarding. Visceral lesions are 
usually unsuspected until found at nec- 
ropsy. Hemorrhage, when it occurs, is 
caused by a single mass lesion and is amen- 
able to surgery. This case is unusual in that 
bleeding occurred in the absence of a mass 
lesion; however, despite diffuse involve- 
ment, the bleeding site was thought histo- 
logically to be limited to the area demon- 
strated on arteriography. It is also of in- 
terest that radiation therapy to the entire 
abdomen was useful in preventing gastro- 
intestinal bleeding for several years. 

Cases v, vi and vit with diverticular 
hemorrhage are also unique because of the 
preoperative localization of the site of 
bleeding. 155.3439 Although diverticula of 
of the colon have in the past not been gen- 
erally considered frequent causes of gastro- 
intestinal bleeding, massive hemorrhage is 
an indication for operation in approxi- 
mately 5 per cent of patients surgically 
treated for diverticular disease. In the 
Mayo Clinic series, 7 per cent gave a his- 
tory of passing bright red blood per rectum 
which could only be ascribed to their di- 
verticular disease.* Cases v and v1 are par- 
ticularly unusual because the bleeding oc- 
curred from diverticula of the right colon. 
Without precise localization of the bleeding 
site, the entire colon would have been ex- 
amined at laparotomy beginning with the 
sigmoid due to the increased incidence of 
disease in the left colon. The site of diver- 
ticular hemorrhage is frequently unde- 
tected at the time of surgery. In Case v 
invaluable time was saved in stopping the 
exsanguinating hemorrhage by directing 
the surgeons to the bleeding point in the 
right colon; similar, although less dramatic, 
is Case VI. 
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SUMMARY 


The diagnosis of underlying disease in 
patients presenting with chronic and acute 
gastrointestinal hemorrhage is often diffi- 
cult. 

The prompt localization of a bleeding 
point is important and often is possible 
only by means of selective visceral arteri- 
ography. 

Cases of gastrointestinal hemorrhage 
caused by arteriovenous malformation of 
the jejunum, typhoid ulcers of the ileum, 
leiomyoma of the duodenum, Kaposi sar- 
coma of the jejunum and right and left 
colonic diverticula are reported to docu- 
ment this point. The preoperative localiza- 
tion of bleeding in typhoid fever, Kaposi 
sarcoma and colonic diverticula have not 
been previously reported. 


Ira E. Kanter, M.D. 
Department of Radiology 
Presbyterian Hospital 

622 West 168th Street 

New York, New York 10032 
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ISCHEMIA OF THE BOWEL* 


By RICHARD D. KITTREDGE, M.D. 


NEW YORK, NEW YORK 


SCHEMIC disease of the bowel can 
start as a sudden, acute episode compar- 
able in intensity to perforated ulcer, stran- 
gulating obstruction, or acute peritonitis. 
By contrast, a subtle, gradual onset is also 
seen with few or no symptoms noted. A his- 
tory of cardiovascular disease can often be 
the important clue to a diagnosis of throm- 
bosis or embolism. 

Rectal bleeding, diarrhea, and abdomi- 
nal pain are common. Hours, davs, weeks, 
or even months of pain can precede the 
diagnosis. 


REPORT OF CASES 


Case r. This was the second hospital admis- 
sion of this 63 year old man because of diarrhea 
and abdominal pain. 

His present illness began approximately 8 
hours before admission when he awoke with 
left lower quadrant abdominal pain. He was 
seen by his private doctor and was given dem- 
erol and atropine. À few hours later, the pa- 
tient. developed explosive massive diarrhea 
which initially was blood-free but which later 
contained bright red blood. The abdominal 
pain became worse and the patient was ad- 
mitted to the hospital. 

Approximately 6 months prior to admission, 
the patient had had a brief episode of rectal 
bleeding, but apparently refused additional 
work-up at that time. 

The previous admission to the hospital ap- 
proximately I year prior to this admission was 
for chronic bronchitis, pulmonary emphysema, 
pulmonary fibrosis, chronic maxillary sinusitis 
and diabetes. 

Physical examination revealed a well de- 
veloped, well nourished 63 year old man with 
severe abdominal pain and diarrhea. Blood 
pressure was normal. The abdomen was pro- 
tuberant with tympanic bowel sounds. There 
was tenderness in the left lower quadrant with- 
out guarding, spasm or rebound. Laboratory 
evaluation showed a white blood cell count of 
16,200, with a shift to the left. Stool was 4+ 





ic. 1. Case 1. Barium enema examination reveals a 
segmental zone of narrowing within the proximal 
sigmold colon. 


positive for blood on 4 consecutive specimens. 

Roentgenography of the abdomen revealed 
multiple air-containing loops of small bowel. 
The picture was consistent with a reflex ileus. 
Barium enema examination demonstrated a 
segmental zone of narrowing within the proxi- 
mal sigmoid colon (Fig. 1). This was consistent 
with carcinoma of the colon. In addition, there 
were multiple ulcerations and thumb-printing 
throughout the descending colon (Fig. 2). 
Ulcerative colitis was considered to explain the 
ulceration. 

At operation, the small bowel was massively 
dilated. There was considerable fibrin on the 
small bowel and in the small bowel mesentery. 
In the mid sigmoid colon, there was an annular 
lesion which appeared to be carcinoma. From 
the mid transverse colon down to the annular 
lesion in the sigmoid there were areas of patchy 
green-grey necrosis. A left colectomy was per- 
formed. During the operation, the patient’s 
condition was poor. Postoperatively, his course 
was complicated by fever and prolonged ileus. 
His colostomy was opened 3 days postopera- 
tively. Six days postoperatively, the patient 
regurgitated bright red blood. A diagnosis of 
stress ulceration was made. The patient con- 


* From the Department of Radiology, St. Luke's Hospital Center, New York, New York. 
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tinued to have gastrointestinal bleeding and 5 erat deg 


days following the onset of bleeding he was 
re-explored. À subtotal gastrectomy was per- 
formed. Ten days postoperatively, following a 
stormy downhill course, the patient expired. 

The final diagnosis was adenocarcinoma of 
the sigmoid colon with acute necrotizing colitis 
secondary to bacterial involvement, arteritis 
and profuse intravascular thrombosis involving 
all the small veins (Fig. 3). 


Case u. This was the second hospital ad- 
mission of a 68 year old white man who entered 
the hospital because of acute abdominal pain 
of 2 days’ duration. 

Previous admission documented a duodenal 
ulcer. At that time, the diagnoses of bronchitis, 
obstructive emphysema and arteriosclerotic 
heart disease with biventricular heart failure 
were established. He was treated, discharged on 
medications and did well for 3 years. 

His present illness started with sharp, left 
upper quadrant pain and vomiting. Because of 
his previous hospitalization, a duodenal ulcer 
was suspected. On admission, he appeared to 
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Fic. 2. Case 1. There are multiple ulcerations and 
thumb-printing (arrow) throughout the descend- 
ing colon. 


Ischemia of the Bowel 





Case 1. Histologic section (600). Profuse 


FG. 3. 
intravascular thrombosis involving all the small 
veins (arrow) is present. 


be partially obstructed. A Miller-Abbott tube 
was passed into the small intestine. Roentgen- 
ographic studies at this time showed marked 
irregularity of the duodenal and jejunal mucosa 
with localized dilatation of loops and the sug- 
gestion of ulceration (Fig. 4). The small bowel 
pattern prior to this acute episode was normal 
(Fig. 5). Shortly after removal of the Miller- 
Abbott tube the small bowel still appeared 
greatly abnormal (Fig. 6). Mucosal edema was 
present as transverse ridging and thickening 
of the valvulae conniventes. Thumb-printing 
was prominent as well. Ulceration was sug- 
gested in areas where the normal mucosal pat- 
tern had completely disappeared. Narrowed 
localized charges were reminiscent of granulom- 
atous enteritis. Aortography was performed 
which showed poor filling of the superior 
mesenteric artery. 

Barium enema studies 6 weeks after admis- 
sion, just prior to surgery, showed a fair return 
of the normal mucosal pattern to most of the 
small bowel. Two localized areas in the jejunum 





liG. 4. Case m. Roentgenogram on admission shows 
marked irregularity of the duodenal and Jejunal 
mucosa with localized dilatation of loops and the 
suggestion of ulceration. 


were constantly narrow (Fig. 
mucosal 


7). Rigidity with 
pattern strongly suggested 
stenosis. One and one-half months after ad- 
mission, laparotomy was performed with re- 
section of 2 stenotic areas in the jejunum. On 
opening the 12 


loss of 


inch. long specimen, several 
constrictions were found. Microscopic section 
revealed ulcerated areas showing heavy infiltra- 
tion of acute and chronic inflammatory cells. 
There were 2 major areas of thickened, inflamed 
mucosa and partial destruction of the Inner 
muscular layer. The patient developed hypo- 
tension postoperatively and expired the second 
postoperative day. 

Autopsy showed that the patient had severe 
pulmonary disease with pulmonary hyper- 
tension, right ventricular hypertrophy and low 
OXygen saturation. 
change was 


Extensive arteriosclerotic 
present. There were 
areas in the coronary arteries and 


narrowed 
extensive 
two parts of the left 
Another important site of athero- 


areas of old fibrosis in 
ventricle. 
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sclerosis was the origin of the superior mesen- 
teric artery where plaque formation reduced 
the lumen by about so per cent. The combina- 
tion of these 2 diseases caused the patient to be 
in borderline decompensation. The additional 
strain of the surgical procedure brought about 
severe decompensation which could not be 
overcome. The abdominal pain was the chief 
reason for his final admission to the hospital 
and was presumably on the basis of partial 
intestinal obstruction secondary to ischemia. 
In the bowel loop removed at surgerv, there 
were 2 segments with a thickened inflamed wall 
which had a necrotic, inflamed mucosal surface 
and partial destruction of the inner 
layer. These areas represented an 

necrotic process related to infarction. 


muscle 
ischemic 


DISCUSSION 


When the bowel loses its blood supply, 
varying changes areseen.! "It asmall length 
of bowel is affected, or collaterals can com. 
pensate, transient ischemia is followed by 
healing and no permanent destruction OC- 
curs. If occlusion is sufficient to damage 
the mucosa but the wall remains intact, 
then fibrosis and stricture are the 





result. 
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Fic: 5. Case n. The small bowel pattern prior to 
this acute episode was normal. 
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When occlusion of a major arterial supply 
occurs, then necrosis, sloughing and peri- 
tonitis follow. There are many variables at 
work at any one moment in ischemic dis- 
ease: the extent of collateralization of flow 
to the area, the extent of bowel involved, 
and acuteness of the occlusion all have their 
effect on the delicate balance between met- 
abolic demand and blood supply. The 
subtleness of this intricate balance 1s con- 
&rmed when we constantly observe the 
poor correlation of a large vessel block and 
the actual change in bowel wall structure. 
Involvement of the small arteries and veins 
at the bowel wall can be the determining 
factor. 

A consideration of etiology would have to 
‘nclude arterial embolus or thrombosis, 
venous thrombosis, aneurysm and arteritis, 





Fic. 6. Case 11. Shortly after removal of the Miller- 
Abbott tube the small bowel still appears markedly 
abnormal. Mucosal edema is present as transverse 
ridging and thickening of the valvulae conniventes 
(left arrow). Thumb-printing is prominent as well 
(right arrow). Ulceration is suggested in areas 
where the normal mucosal pattern has completely 
disappeared. 
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Fic. 7. Case 1. Barium enema study 6 weeks after 
admission, just prior to surgery, shows a fair return 
of the normal mucosal pattern to most of the 
small bowel. Two localized areas in the jejunum 
are narrowed (arrow). Rigidity with loss of mu- 
cosal pattern strongly suggests stenosis. One and 
one-half months after admission, laparotomy was 
performed with resection of 2 stenotic areas in the 
jejunum. 


bleeding into the bowel wall and miscel- 
laneous trauma. 

Soon after acute occlusion the involved 
intestine begins to fill with gas and fluid. As 
early as 3 to 4 hours distended gas-filled 
loops with fluid levels can be seen. How- 
ever, it is z well accepted fact that, regard- 
less of the site or extent of vascular in- 
volvement, the distribution of gas may re- 
main normal or may reflect mechanical or 
paralytic ileus, either segmental or gen- 
eralized. 

Early in ischemia, mucosal edema de- 
velops. This is reflected in the barium en- 
ema studies of the bowel as transverse ridg- 
ing producing indentations at bowel mar- 
gins and lucent bands traversing the circum- 
ference. Another finding recently described 
is “thumb-printing.”’ This term was coined 
to denote marginal indentations which re- 
semble digital impressions. Thumb-print- 
ing has been attributed to mucosal edema. 
Recent experimentation accompanied by 
biopsy and direct visualization has demon- 
strated that submucosal hemorrhage can be 
the anatomic basis for thumb-printing. 
Transverse ridging has been said to reflect 
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not only edema of the wall, but may also 
be a manifestation of spasm. If ischemia 
worsens, single or multiple ulcers can de- 
velop. Simple ulcers in the ischemic bowel 
from the duodenum to the rectosigmoid 
have been reported. As the edema, spasm, 
mucosal hemorrhage and ulceration pro- 
gress, barium enema studies can resemble 
the appearance of granulomatous enteritis 
or colitis. Loops of bowel may become nar- 
rowed with thickened walls, loss of mucosa 
and thickening of the mesentery. When the 
vascular occlusion is limited to, or extends 
to the colon, an ulcerative colitis pattern 
may develop. Segmental or diffuse ulcera- 
tive colitis has been noted in vascular dis- 
ease of the colon. 

If collateral circulation is sufficient to 
prevent massive necrosis, a healing process 
occurs which often ends in an area of ste- 
nosis, varying from a few millimeters in 
length to complete involvement of small 
bowel loops and large portions of the colon. 


SUMMARY 


It has been repeatedly demonstrated, 
both clincally and experimentally, that de- 
pending upon the site and extent of vascu- 
lar occlusion, roentgenographic changes can 
vary from a mild transient structural ab. 
normality in the bowel wall to a destruc. 
tive irreversible necrosis with perforation 
or stricture formation. Massive ischemia 
can result in death. 

The delicate balance between vascular 
supply and the metabolic need of the in. 
testine defies quantitation, even by rela- 
tively sophisticated methods. The inciden- 
tal finding of major vessel occlusion, e.g., 
superior mesenteric artery or celiac axis 
during retrograde catheterization of a pa- 
tient with an unrelated condition with no 
bowel symptomatology, is a common ex. 
perience. This is not to imply that a major 
arterial block is not important in evaluat. 
ing a patient with insufficiency, but merely 
to emphasize the commonly experienced 
frustrating inconsistency of this disease 
State. 

The degree of collateralization, extent of 


Richard D. 


Kittredge 


JuNE, 1968 


bowel involved, acuteness of occlusion, and 
the varying metabolic needs of different 
areas of the bowel all play a significant part 
in the balancing process. 

It would seem that the most secure diag- 
nosis depends on visualization of arterial 
insufficiency plus the abnormalities in con- 
tour of the bowel wall by barium enema 
studies. Two cases have been reported to 
illustrate characteristic changes of ischemia 
in the small bowel and large bowel. 

Barium enema studies should precede ar- 
terial catheterization. If actual ischemic 
disease is demonstrated, then correlation 
with arterial catheterization will allow a 
more realistic evaluation of the patient’s 
vascular status. 


Department of Radiology 

St. Luke’s Hospital Center 
Amsterdam Avenue at 1 14th Street 
New York, New York 10025 
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GASTROINTESTINAL LESIONS IN MASTOCYTOSIS* 


By ARTHUR R. CLEMETT,t GERALD FISHBONE,t ROBERT J. LEVINE,t$ 
A. EVERETTE JAMES, || and MURRAY JANOWER| 


NEW HAVEN, CONNECTICUT 


So mastocytosis 1s character- 
ized by tissue mast cell infiltrations of 
the reticuloendothelial system and the skin, 
the latter producing the condition known 
as urticaria pigmentosa. Gastrointestinal 
symptoms commonly plague mastocytosis 
patients. The incidence of peptic ulcer is 
high but fails to explain many of the gastro- 
intestinal symptoms. Since the lamina 
propria of the intestinal mucosa 1s an 1m- 
portant component of the reticuloendo- 
thelial system, it is reasonable to anticipate 
a significant incidence of intestinal lesions 
in mastocytosis. We have identified roent- 
gen lesions of the small intestine in 5 pa- 
tients with systemic mastocytosis, and 
these cases are the subject of this report. 

In 1962 Tanower!? first described a case 
of mastocytosis with malabsorption and, 
roentgen abnormalities in the small intes- 
tine. (That patient is included in this series 
as Case v. Since the original report the 
same patient has been studied extensively 
at the Massachusetts General Hospital, 
the Boston City Hospital, the Yale-New 
Haven Hospital, and Jackson Memorial 
Hospital, Miami, Florida.) In 1963 Bank 
and Marks* reported the second example 
of malabsorption in mastocytosis. The 
small intestinal mucosa of their patient 
showed partial villous atrophy and a 
marked eosinophilic infiltration of the 
mucosa and submucosa. Gastrointestinal 
examination was described as abnormal 
but was not reproduced. Prominent val- 
vulae conniventes, flocculation and seg- 
mentation of the barium, and some delay 
in transit time were described. Recently, 
Jarnum and Zachariae" reported the third 
case of mastocytosis with malabsorption. 


The small intestine was reported to show 
a "coarse mucosal pattern in the duodenum 
and proximal jejunum." Intestinal biopsy 
revealed normal villous architecture but 
extensive infiltration of mast cells in the 
lamina propria, muscularis mucosae, and 
submucosa. Morgan and Stephen! re- 
cently reported a case of mastocytosis with 
prominent abdominal symptoms and the 
notation of a “‘coarse small bowel mucosal 
pattern” which, however, was not felt to be 
a significant variation from normal. The 
latter authors allude to another case re- 
puted to show extensive involvement of 
the gastrointestinal mucosa with mast cell 
masses, but this report could not be ob- 
tained for review. 

We have performed or reviewed gastro- 
intestinal studies on 12 patients with sys- 
temic mastocytosis. There were 3 men and 
9 women ranging in age from 40 to 73 years. 
All patients had urticaria pigmentosa. 
There was roentgen evidence of bone in- 
volvement in 7, and 3 additional patients 
had positive bone marrow biopsies without 
roentgen abnormalities. Significant hepato- 
megaly was present in 7 patients and splen- 
omegaly in 5. Four patients had duodenal 
ulcers, one a gastric ulcer, and one an eso- 
phageal stricture secondary to hiatus her- 
nia and reflux esophagitis. All patients but 
one had gastrointestinal symptoms, and 
this woman had negative roentgen ex- 
aminations. As a rule, the patient's gastro- 
intestinal symptoms could not be explained 
completely by the peptic ulcers that were 
demonstrated. Abdominal pain and diar- 
rhea were common, and steatorrhea and 
malabsorption were documented by labora- 
tory study in 2 patients. 


* Presented at the Sixty-cighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 1967. 
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hic. 1. Case r. Female, aged 44 years. Crampy ab- 
dominal pain and intermittent diarrhea. Roentgen 
study of bones normal. Biopsy of skin, bone mar- 
row, liver, and spleen positive for mastocytosis. 
(4) Nodular mucosal pattern of jejunum. (B) 
Intestinal biopsy (Giemsa stain). Partial villous 
atrophy, cellular infiltrate and edema of lamina 
propria. Large dark cells (arrow) are tissue mast 
cells. 


The patients with abnormal small bowel 
examinations displaved two principal fea- 
tures: small mucosal nodules and diffuse 
thickening of the bowel wall. Two patients 
exhibited mucosal nodules only (Fig. 1, 4 
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and B; and 2, 4 and B), 2 had thickening of 
the bowel wall only (Fig. 3; and 4), and in 
Case v both abnormalities were present 
(Lg. 5, 4,8 and C). The mucosal nodules 
measured 2 to § mm. in diameter. As a rule 
they occurred in short segments of jejunum 
but they were also present in the ileum in 
Case v. The diffuse thickening of the bowel 
wall involved the mucosa and submucosa 
primarily and was characterized bv thick- 
ening of the valvulae conniventes. In Case 
v the rigid, tubular appearance of the in. 
testine was a striking feature, and the valvu- 
lae conniventes were effaced except in the 
proximal jejunum. Surgical small bowel bi. 
opsy In this case revealed marked submu. 
cosal edema in addition to other findings, 
and this marked edema of the submucosal 
layer is believed to account for the roentgen 
appearance. 

Small bowel biopsies were done on 3 pa- 
tients. Extensive infiltration of the lamina 
propria by chronic inflammatory cells was 
present in each instance In addition to 
lymphocytes, plasma cells, histocytes, and 
eosinophils there were increased numbers 
of mast cells. In Case 1 mast cells were 
present in large numbers (Fig. 18) while in 
the other cases the mast cell increase was 
more modest. The peroral biopsy of Case 1 
also showed partial villous atrophy and 
slight edema of the lamina propria. There 
appeared to be some small foci of fibrosis in 
the lamina propria adjacent to the surface 
epithelium. Peroral biopsy in Case ii re. 
vealed villi of normal height which were 
thickened by the cellular infiltrate (Fig. 3). 
Case v had an open surgical biopsy initially 
and several peroral biopsies in subsequent 
years. Increased numbers of mast cells were 
noted in the original biopsy, but subse- 
quent specimens revealed only a nonspe- 
cific infiltrate. A noteworthy feature of the 
surgical biopsy in this case was the fact that 
the pathologic process lacked uniformity. 
Adjacent to villi of normal height were 
focal areas of total villous atrophy. In ad- 
dition to the marked submucosal edema 
there were focal areas of edema at the tips 
of several villi. 
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Fic. 2. Case 11. Female, aged 42 years. Nausea, vomiting and diarrhea. Diffuse sclerotic and lytic bone lesions. 
Interstitial pulmonary fibrosis. Biopsy of skin, bone marrow, liver, and rectum positive for mastocytosis. 
(4) Nodular mucosal lesions in segments of jejunum. (B) Enlargement of area between arrows. 


DISCUSSION 

Before considering the significance of 
these roentgen and pathologic findings in 
the bowel, there are several features of 
mastocytosis which should be stressed. The 
tissue mast cell is known to contain hista- 
mine, heparin, and hyaluronic acid as well 
as other biologically active substances.” 
Connective tissue stimulation and fibrosis 
is an acknowledged feature of mast cell dis- 
ease.! In the late stages fibrosis without 
striking mast cell infiltration may be the 
only manifestation of the disease. Myelo- 
fibrosis,’ periportal fibrosis,’ and splenic 
fibrosis? have been noted as well as fibrosis 
of lymph nodes? and the pancreas.’ Mast 
cells may disappear with acute injury and 
reappear when connective tissue fibrils are 
laid down.?? Mast cell proliferation is fre- 
quently associated with infiltrations of 
lymphocytes and reticulum cells.'? Eosino- 


phils are often present in great number, 
perhaps as a response to histamine release." 
Finally, it should be noted that there may 
be considerable difficulty in identification 
of tissue mast cells unless they are sought 
for specifically. Positive identification re- 
quires special staining with metachromatic 
dyes.’ 

The foregoing observations may help ex- 
plain the absence of increased numbers of 
mast cells and the presence of nonspecific 
cellular infiltrate in most biopsy specimens 
of Case v and the histologic findings in the 
case of Bank and Marks.? Some of the many 
phvsicians attending the former patient 
have felt that she has coincident urticaria 
pigmentosa and nontropical sprue. There 
have been periods of improvement while 
on a gluten-free diet. On the other hand, 
she also has had exacerbations of her di- 
arrhea while on the same diet. Increased 
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Fic. 5. Case m1. Female, aged 56 years. Diarrhea, 
steatorrhea, and weight loss. Osteoporosis with 
some focal areas of sclerosis in long bones. Hepato- 
splenomegaly. Thickened conniventes 

throughout jejunum. Increased stool fat and hypo- 


valvulae 


calcemia. Bone marrow and small bowel biopsies 
positive for mastocy tosis. 


numbers of mast cells were noted on the 
original surgical biopsy. The focal character 
of the villous atrophy in this specimen is 
not consistent with sprue. By roentgen 
study, furthermore, the small bowel pat- 
tern was quite unlike sprue where the dom- 
inant feature is dilatation of the bowel. 
Some of the roentgen and pathologic 
hndings in these patients can be correlated 
readily. The diffuse infiltration of the la- 
mina propria undoubtedly is responsible 
tor the thickening of the valvulae conni- 
ventes evident in some cases. The extreme 
submucosal edema readily explains the 
unique appearance of the small bowel in 
Case v. The small mucosal nodules are 
more difficult to understand. Nodular, 
tumor-like collections of mast cells have 
not been demonstrated histologically in 
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these patients. One case, however, has been 
described with clinically evident papular 
lesions of the buccal, nasal and rectal mu- 
cosa.’ This was a progressive case with fatal 
outcome after 4 years. At postmortem ex- 
amination large aggregates of mast cells 
were found in the buccal submucosa in re- 
lation to blood vessels. In the same patient 
thick collars of mast cells were noted sur- 
rounding small blood vessels in the sub- 
mucosa of the small intestine as well as a 
slight lymphocytic infiltration of all layers. 

We have considered the possibility that 
the small nodular defects actually repre- 
sent urticaria of the bowel mucosa and that 
repeated urtication eventually leads to a 
chronic, nonspecific inflammatory process 
in the lamina propria of the bowel. The gen- 
eral features of the pathogenesis of masto- 
cytosis are consistent with this theory. A 
number of observations tend to support it. 
Gastroscopy in Case 1 demonstrated urti- 
carial lesions in the mucosa of the stomach. 





l'1G. 4. Case 1v. Female, aged 





71 years. Upper ab- 
dominal pain and cramps. Ditfuse thickening of 
valvulae conniventes of jejunum. 
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Female, aged 56 years. Nausea, vomiting, abdominal pain, and diarrhea. Increased 


fecal fat, low serum carotene. Skin, intestine, and mesenteric lymph node biopsies positive for mastocytosis 
(1959). (4) Thickened mucosal folds, mucosal nodules (arrow), and rigid tubular appearing bowel (1962). 
(B) Mucosal nodules no longer evident (1966). (C) Surgical biopsy (1959). Marked submucosal edema, 
cellular infiltrate in lamina propria, focal areas of villous atrophy alternating with tall villi exhibiting some 


focal area of edema. 


On two occasions, however, we were un- 
able to demonstrate these lesions roent- 
genologically, and their absence on repeat 
gastroscopy confirms the fact that transient 
mucosal urticarial lesions do occur. Such 
lesions have been shown at gastroscopy 1n 


patients with gastrointestinal allergy who 
are subjected to proper antigenic stimula- 
tion.!? [n Case v, the nodular lesions were a 
prominent feature on earlier examinations 
but were impossible to detect with cer- 
tainty on more recent studies. Finally, we 





lic. 6. Acute allergic reaction to penicillin with severe urticaria and sudden onset of diarrhea. (4) Wide- 
spread mucosal nodules in colon at height of allergic reaction. (B) Colon normal 2 months later and 
patient asymptomatic. 


have seen 1 patient develop verv similar 
mucosal nodules in the colon in the course 
of an acute sensitivity reaction to penicillin 
characterized by marked urticaria and sud- 
den diarrhea (Fig. 6, < and B). 

We attempted to test the above theory 
in 2 patients with mastocytosis, gastroin- 
testinal symptoms, and previously nega- 
tive small bowel studies. These patients 
were challenged with a barium suspension 
in alcohol (40 proof) in an attempt to pro- 
duce the nodular mucosal lesions. The re- 
sults were negative. Since the adequacy of 
the stimulus is unknown, the nature of the 
nodular mucosal lesions remains uncertain. 


The roentgen differential diagnosis of 


mastocytosis depends upon the major fea- 
tures exhibited by a given case. With dif- 
fuse thickening of the valvulae conniventes 
the major differential considerations would 
be Whipple’s disease, amyloidosis, intesti- 


nal lymphangiectasia, certain cases of hy- 
poproteinemia, and unusual cases of intes- 
tinal infiltrations associated with dyspro- 
teinemias. Rare examples of leukemic infil- 
tration, diffuse lymphosarcoma, histoplas- 
mosis, and giardiasis are other possibilities.’ 
Few conditions simulate the small mucosal 
nodules found 1n our cases of masytocyto- 
sis. The nodules of the nonstenosing form 
of Crohn's disease are generally larger, and 
the evidence of an inflammatorv lesion 
readily distinguishes the two conditions. 
Small mucosal nodules resembling those of 
mastocytosis may occur in the diffuse form 
of eosinophilic gastroenteritis® and in the 
Cronkhite-Canada syndrome. The char- 
acteristic involvement of the stomach in 
both conditions and the colon in the latter, 
however, should distinguish these entities 
on roentgen grounds alone. Identification 
of the bone lesions which occur frequently!5 
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aids in the roentgen diagnosis of mastocyto- 
sis. In the usual case, differential diagnosis 
is readily made on clinical grounds. It IS 
noteworthy, however, that systemic mas- 
tocytosis may occur in the absence of urti- 
caria pigmentosa. Mutter ef a/." found the 
skin disease to be absent in 5 of 29 cases re- 
viewed by them. It is in this situation that 
an appreciation of the intestinal lesions of 
mastocytosis may aid in diagnosis. 

The importance of the intestinal lesions 
otherwise is twofold. Their recognition 
should aid in the management of these pa- 
tients by permitting a more rational inter- 
pretation of gastrointestinal symptoms. 
Peptic ulceration, histamine release, or the 
intestinal lesion per se may account for a 
given patient's complaints. Case 111 of this 
report is the fourth reported instance of 
malabsorption in mastocytosis and the 
third with hypocalcemia. Again, an aware- 
ness of the gastrointestinal lesions and their 
effects may aid in earlier recognition and 
treatment of malabsorption in these pa- 
tients. 


SUMMARY 


Gastrointestinal examinations in I2 pa- 
tients with systemic mastocytosis have re- 
vealed peptic ulcer in 5 instances and small 
intestinal lesions in 4 patients. The princi- 
pal bowel abnormalities are small mucosal 
nodules and diffuse thickening of the bowel 
wall. Intestinal biopsies obtained in 3 of 
these patients were reviewed. Correlation 
of the roentgen and pathologic findings in- 
dicates that the bowel wall thickening is 
due to infiltration of the lamina propria by 
a cellular infiltrate containing, as a rule, in- 
creased numbers of tissue mast cells. 
Marked submucosal edema in I patient 
produced an unusual small bowel pattern. 
Biopsy specimens failed to indicate the na- 
ture of the nodular mucosal lesion. 

Laboratory evidence of malabsorption 
was found in 2 of the § patients, 1 of whom 
had significant hypocalcemia. 

Awareness of the intestinal lesions in 
mastocytosis permits more adequate eval- 
uation of the gastrointestinal symptoms 
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which are common in these patients, assists 
in earlier recognition of malabsorption 
when it occurs, and may aid in the or- 
iginal diagnosis of systemic mastocy tosis 
in certain instances. 


Arthur R. Clemett, M.D. 
Department of Radiology 

Yale University School of Medicine 
333 Cedar Street 

New Haven, Connecticut 06510 


The authors are indebted to Dr. Claude 
Bloch and Dr. A. Daniel Hauser of New 
York City for permission to include their 
patient, Case Iv, in this report. 
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THE ROLE OF PULMONARY HYPOPLASIA IN THE 
PROGNOSIS OF NEWBORN INFANTS WITH 
DIAPHRAGMATIC HERNIA 
AND EVENTRATION* 


By WALTER E. BERDON, M.D.,tf DAVID H. BAKER, M.D.,t and 
RAYMOND AMOURY, M.D.4 


NEW YORK, NEW YORK 


T SEEMS paradoxical that the survival 
rate of newborn infants with diaphrag- 
matic hernia and eventration in recent 
large surgical series" Is actually lower 
than that reported by Gross in the early 
1950s.* This is noted despite the great im- 
provements in the anesthetic and operative 
management of these infants; these poorer 
results are also obtained at a time of appli- 
cation of techniques for the monitoring 
and correction of acid-base imbalance. 
This seeming paradox can be better 
understood when we separate infants with 
congenital diaphragmatic hernia and even- 
tration into 3 groups. The first group, with 
littleif any associated pulmonary hypoplasia, 
represents the cases reported by Gross* and 
would increase the salvage rate of any 
surgical series dealing with the repair of 
these emergencies in the newborn. The 
second group, with severe bilateral pulmo- 
nary hypoplasia, generally comprises the 
cases? commonly not diagnosed in life 
or not surviving long enough to have 
surgical attempts at correction. The third 
group, with considerable pulmonary hy po- 
plasia of one lung, represents those pa- 
tients who, with heroic medical manage- 
ment and rapid surgical repair, may sur- 
vive. It is this group that has been in- 
creasingly recognized in recent years at 
an early age of life, and has been added to 
surgical series with an increase in the 
surgical mortality rate. This reflects the 
acceptance of patients with little, if any, 
pulmonary reserve; the prognosis is based, 
therefore, on the chance that the available 


pulmonary function 1s capable of support- 
ing life. 

The authors will discuss this process of 
natural selection in newborn infants with 
diaphragmatic hernia and eventration. The 
roentgenologic studies both pre- and post- 
operatively are a clue to the degree of 
pulmonary hypoplasia and have been in- 
terpreted in the light of recent pathologic 
contributions to the knowledge of pulmo- 
nary hypoplasia, including the development 
of emphysema from hypoplasia.’ 


PATHOLOGIC CONCEPTS OF PU LMONARY 
HYPOPLASIA IN DIAPHRAGMATIC 
HERNIA AND EVENTRATION 


The embryologic development of the 
fetal gastrointestinal tract is intimately 
timed with the formation of the lungs and 
the diaphragm. At about the eighth week 
of development, the fetus undergoes a rapid 
growth of the midgut; since the fetal abdo- 
men is too small for the growth of the mid- 
gut, the latter passes into the umbilical 
stalk, undergoes a complex rotation and 
later returns to the abdomen and fixates 
with the cecum in the right lower quadrant 
and the midgut on a dorsal mesentery. 

Simultaneously, the diaphragm is form- 
ing from a complex series of growths. The 
septum transversum forms the midseg- 
ment of the diaphragm and has an intimate 
relation to the future dorsal mesentery. 
The pleuroperitoneal bands grow to form 
the lateral and posterior aspect of the 
diaphragm. The last part to close is the 
posterior pleuroperitoneal canal; where 


* Presented at the Ninth Annual Meeting of the Society for Pediatric Radiology, San Francisco, California, September 26, 1966. 
From the Departments of Radiology t and Surgery, the Babies Hospital, Columbia Presbyterian Medical Center, Columbia College 
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this remains patent, a Bochdalek hernia 
including midgut, liver and spleen can 
develop with these structures passing into 
the fetal thorax. Also at this time,? the 
lungs are passing through a rapid bronchial 
growth stage with bronchioles dividing 
and. redividing so that the major part of 
bronchial growth is over by 14-16 fetal 
weeks. This is in contrast to alveolar 
growth which continues throughout preg- 
nancy, speeds up near the last months of 
gestation and continues postnatally. If 
bronchial growth is interfered with (as by 
a diaphragmatic hernia or eventration) at 
this crucial 8—12th week of gestation, the 
fetus would have, in effect, a growth ar- 
rested at this stage and would be born with 
a markedly reduced bronchial tree. Fetal 
existence would not be interfered with due 
to the right to left foramen ovale and duc- 
tus arteriosus shunts bypassing the pul- 
monary circuit. It would seem that mild 
changes in timing with the fetal midgut 
passing into the thorax at 8 weeks in one 
patient and at 12 weeks 1n another could 
be associated with two ends of the spectrum 
of pulmonary hypoplasia. The former pa- 
tient would have severe reduction in 
bronchial divisions, the latter mild to mod- 
erate reduction.? 

That a newborn with diaphragmatic 
hernia and eventration has pulmonary hy- 
poplasia is well known to pathologists.* 
This is reflected in lungs diminished in 
size and weight. Disordered bronchial 
anatomy has been recognized.* The detailed 
location of the site of the hypoplasia has 
recently been studied by Areechon and 
Reid.? They studied two infants dying with 
congenital diaphragmatic hernia; one was 
à 34 week, 2,110 gram premature infant, 
the second a full term 3,580 gram infant. 
Both cases showed bilateral pulmonary 
hypoplasia although more marked on the 
side of the hernia. In each case the number 
of bronchial (and bronchiolar) divisions 
was arrested at about the toth fetal week 
(compared to the normal growth leveling 
off at 16 fetal weeks). The lower lobes were 
the most involved. Alveolar counts per 
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bronchiolar segment were normal. Thus 
the pulmonary hypoplasia was primarily 
a bronchial hypoplasia; the reduction in 
total number of alveoli was based on this 
arrest in bronchial growth. They concluded: 
“The fact that these small lungs have dif- 
ferentiated to the alveolar phase from the 
glandular, and that the number of alveoli 
found distal to a terminal bronchiolus is 
normal, means the correction of the hernia 
may lead to aeration and growth of the 
hypoplastic lung." They also noted “‘be- 
yond the occasional report that within a 
few months of operation the radiograph 
may appear 'normal' little is known of the 
longterm behavior of these lungs." Thus, 
these pathologic studies suggest that the 
hypoplastic lung, reduced in numbers of 
bronchioles, especially in the lower lobes, 
could later expand with the lower lobes 
showing the greatest compensatory emphy- 
sema. 


CLINICAL AND ROENTGENOGRAPHIC 
STAGING OF DIAPHRAGMATIC HERNIA 
AND EVENTRATION IN THE NEWBORN 


STAGE I. INSIGNIFICANT PULMONARY 
HYPOPLASIA 


These infants often appear normal at 
birth; the scaphoid abdomen may be noted 
in the next day or so of life. As more and 
more air is swallowed, gastrointestinal 
symptoms develop. Respiratory distress 
may follow as the gas-filled loops of intes- 
tine crowd the underlying lung and medi- 
astinal structures. Chest roentgenograms 
are typically those of an infant with a gas- 
less scaphoid abdomen and with a thorax 
filled with gas-containing loops of small 
intestine (Fig. 1). Surgical repair, whether 
from an abdominal, thoracic or mixed ap- 
proach, should yield a survival rate be- 
tween 75 and go per cent. *? 

The contralateral lung is usually well 
inflated. The ipsilateral lung, collapsed 
prior to surgery, readily inflates in hours 
or sometimes days. Postoperative compli- 
cations are largely those of possible midgut 
volvulus, in view of the common finding of 
nonfixation of the midgut. No such pa- 
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tient with mild pulmonary hypoplasia has 
had any longterm abnormalities on chest 
roentgenographic follow-up studies. 


STAGE II. SEVERE, USUALLY LETHAL, 
BILATERAL PULMONARY HYPOPLASIA 

This group of infants typically expires In 
hours after birth or just prior to or during 
surgery. They account for Potter's de- 
scription: “Only one infant on whom a 
diagnosis of diaphragmatic hernia was 
made immediately after birth survived 
more than six hours. In the majority, 
extra-uterine respiration was never estab- 
lished. The usual picture is a mature, well 
developed infant who appears normal at 
birth, who makes a few gasping attempts at 
breathing, but who dies in a short time 
despite all attempts at resuscitation.” She 
goes on to state “Ladd and Gross have re- 
ported the successful repair of a large num- 
ber of diaphragmatic defects, but in our 
experience the associated pulmonary hypo- 
plasia has been so great that the lungs were 
incapable of supporting extra-uterine exis- 
tence and death occurred immediately or 
within a few hours." 

Such infants, whether they have dia- 
phragmatic hernia or eventration, are in 
critical respiratory distress from the pul- 
monary hypoplasia. They are commonly 
mistaken on clinical grounds for “medical 
respiratory distress syndrome" and sent 
for chest roentgenography with no note 
made of “scaphoid abdomen, bowel sounds 
heard in chest," or any suspicion of dia- 
phragmatic abnormality. These markedly 
depressed infants may be equally confusing 
to the radiologist in the interpretation of 
the chest roentgenogram. So little air may 
be swallowed that the intrathoracic bowel 
contents may appear as a mass (Fig. 2/1) 
rather than as air-filled bowel loops. This 
can superficially resemble, and be mis- 
taken for, neuroenteric duplication cyst 
(Fig. 25). In others, attempts at resuscita- 
tion can lead to gaseous distention of the 
stomach; if the stomach 1s obstructed at 
the antrum by the crowding of the dia- 
phragmatic defect, a bizarre gas collection 
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Fic. 1. The lateral roentgenogram of an infant 
with diaphragmatic left-sided hernia and "typical" 


findings of a scaphoid abdomen shows a chest 
Flled with air-filled bowel loops. Note the over- 
distention of the opposite lung reflecting some 
respiratory distress. The infant survived with 
prompt inflation of the left lung. 


in the chest may be seen, mimicking a 
pneumomediastinum (Fig. 2C). Where both 
lungs are markedly hypoplastic, the antero- 
posterior study may suggest "failure of 
expansion" or hyaline membrane disease; 
the lateral view may be the only clue to the 
intrathoracic location. of the liver and, 
therefore, to the underlying diaphrag- 
matic abnormality (Fig. 3, 7 and B). 

That eventration in the presence of 
severe bilateral pulmonary hypoplasia is 
just as dangerous as diaphragmatic hernia 
is well shown in these 2 cases. 


Case 1. A 2,600 gram full term infant was 
seen at 2 hours of age with tachypnea, retrac- 
tions and cyanosis. A diagnosis was made of 
(c . . f 1’ » TT 

medical respiratory distress." The abdomen 
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liG. 2. (4) Moribund 6 hour old infant with 
gasless “mass” in the left chest. This large 
left-sided hernia is gasless since the infant 
was so ill that air-swallowing did not occur. 
The infant died before surgery could be 
undertaken. (B) For comparison, a large 
right-sided neuroenteric cyst with associated 
vertebral anomalies is shown. Note normal 
abdominal gas pattern. (C) Moribund 4 hour 
old premature infant. A bizarre gas collec- 
tion in the thorax resembles air in the me- 
diastinum or even in the heart. The infant has 
been resuscitated and air is in the stomach in 
a large left-sided diaphragmatic hernia. The 
gastric outlet is obstructed at the mouth of 
the hernia defect. The infant died during 
operation. 





Fic. 3. Case 1. (4) Anteroposterior roentgenogram of a 6 hour old premature infant with "medical respira- 
tory distress" syndrome shows an opaque chest, interpreted initially as hyaline membrane disease. (B) 
Lateral roentgenogram shows marked elevation of the right diaphragm and the dome of the liver at the 
level of the carina. The correct diagnosis of eventration was made but the patient died of pulmonary in- 
sufficiency after surgery. Bilateral mainly right-sided pulmonary hypoplasia was found at autopsy. 


was not noted to bescaphoid. The anteroposte- 
rior chest roentgenogram showed almost opaque 
lungs (Fig. 34) and only the lateral study (Fig. 
38) revealed that the liver was almost totally 
intrathoracic. This was not recognized imme- 
diately and operation was undertaken at 18 
hours of age. The right-sided eventration was 
repaired but the right lung did not expand. 
The patient expired and showed bilateral 
pulmonary hypoplasia at autopsy, the left 
lung being involved to a somewhat lesser de- 
gree than the right lung. 


Comment. The true problem was only 
detected on the lateral roentgenogram. De- 
spite a correct diagnosis and surgery before 
24 hours of age, the patient expired. The 
right lung was obviously hypoplastic and 
would not expand. The left lung, although 
filling the left hemithorax, was hypoplastic 
by conventional pathologic criteria of 
weight and size. The clinical signs led to 


the erroneous diagnosis of medical respira- 
tory distress syndrome. Death was due, 
not to delay in diagnosis, but to bilateral 
pulmonary hypoplasia. 


Case 1. A full term 2,800 gram infant pre- 
sented in the second hour of life with tachypnea 
and retraction and was diagnosed as having 
"medical respiratory distress syndrome." The 
chest roentgenogram showed a gasless abdo- 
men with bowel air-filled loops in the left 
thorax (Fig. 44). With a diagnosis of diaphrag- 
matic hernia, surgery was undertaken at 12 
hours of age. A paper-thin intact diaphragm 
was found at the apex of the left thorax and the 
eventration repaired. Postoperatively, 
expansion of the left lung did not occur (Fig. 
4B) and the patient expired. Severe bilateral 
pulmonary hypoplasia was found, the right lung 
being less involved. A postmortem broncho- 
gram showed disorderly left-sided bronchial 
structures with no recognizable delineation of 
the upper lobe, lingula or lower lobe (Fig. 4C). 


Was 
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hic. 4. Case 11. (4) Moribund 4 hour old 
infant with stomach and midgut in the left 
chest. Diagnosis was made of a diaphrag- 
matic hernia. An "eventration" (paper- 
thin intact diaphragm) was found at sur- 
gery and repaired. (B) Three hours after 
operation. The left lung remains collapsed 
against the mediastinum. Residual air 
from operation fills the left hemithorax. 
The infant died of pulmonary insuffi- 
ciency with bilateral, main left-sided, 
pulmonary hypoplasia found at autopsy. 
(C) Postmortem bronchogram. The left 
lung, in addition to small size, shows dis- 
ordered bronchial anatomy without clear 
segmentation into upper or lower lobes. 
Both lungs are small, the left 1 normal 
size and weight, the “normal right side," 


z normal size and weight. 
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Fic. 5. Case rir. (4) Full term male infant with right-sided diaphragmatic hernia. Postoperative roentgeno- 
gram on first day following surgery shows the right lung collapsed against the mediastinum; postopera- 
tive air fills the right hemithorax. (B) Two weeks later. The right lung is expanded but small, and the 
left lung has herniated across the anterior mediastinum with a shift of the mediastinal structures into the 


right chest. 


Both lungs were small by size and by weight. 
The right lung had normal segmentation. 


Comment. Despite the "classic" roent- 
genographic features of diaphragmatic her- 
nia, the patient actually had an eventra- 
tion. Death followed because of pulmonary 
hypoplasia. 

Both infants showed, in addition to 
typical clinical signs of medical respiratory 
distress syndrome, blood gas studies of a 
mixed respiratory and metabolic acidosis 
with CO, retention. The chest roentgeno- 
gram provided the true diagnosis ineach 
case. Actually, death was not from the 
hernia or eventration, but from the pulmo- 
nary insufhciency. 

STAGE III. UNILATERAL PULMONARY 
HYPOPLASIA WITH SURVIVAL AND LATER 
DEVELOPMENT OF EMPHYSEMA IN THE 
HYPOPLASTIC LUNG 


Areechon and Reid's studies? would lead 


to a predictable sequence were hypoplasia 
to be primarily unilateral and were the 
lung to subsequently expand. The reduced 
number of alveoli would compensate by 
overdistention; the lower lobes, being 
more involved, would tend to overdistend 
maximally and later appear "emphysema- 
tous" (in the sense of overdistended al- 
veoli). A case with this sequence is illus- 


trated. 


Case 1. A 2,800 gram full term infant was 
diagnosed as ‘“‘medical respiratory distress 
syndrome” at 3 hours of age, because of tachy- 
pnea and retractions. Chest roentgenograms 
showed a large right-sided diaphragmatic 
hernia. At operation this Bochdalek posterior 
defect was repaired. The right lung was a firm, 
collapsed mass adjacent to the right hilum and 
could not be inflated (Fig. 577). Over the next 
month the right lung slowly expanded (Fig. 5B) 
and by 6 weeks of age filled the right chest with 
a return of the mediastinum to the midline. In 
the next 4 months the right lower lobe grew 
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Fic. §. (C) Same patient 8 months later. The right lung shows lower lobe hyperlucency and increased volume. 


The 


patient is asymptomatic. (D) Two years later ( 
shows still further lower lobe overinflation and hy 


2 years and 9 months following surgery) the right lung 
perlucency. This is accentuated during expiration. A 


lung scan showed almost no lower lobe perfusion. The patient remains asymptomatic. 


into a large lucent emphysematous lobe that 
showed poor emptying on an expiratory roent- 
genogram (Fig. 5C). Over the following 2 
years this emphysematous lobe has remained 
in this state in the absence of any clinical find- 
ings of respiratory distress (Fig. £D). Blood 
arterial oxygen is normal in terms of oxygen 
saturation. A lung scan with MAA.I!! showed 
no perfusion of the right lower lobe. 


Comment. This is 1 of 3 patients seen 
with the development of emphysematous 
change in the lower lobe on the side of the 
original hernia. Each patient had a pro- 
longed gradual expansion of the originally 
hypoplastic lung. In each case the opposite 
lung was mature enough to sustain respira- 
tory function in the weeks and months that 
the ipsilateral hypoplastic lung was ex- 
panding. Thus “emphysema from hypo- 
plasia” as suggested by Areechon and 
Reid? has in fact developed, with the lower 
lobe the site of the major abnormality. This 
reflects overdistention of the reduced alveo- 
lar endowment of the lower lobe, the site 
of maximal bronchial arrest. 


Serial studies in such infants can readily 
include inspiration and expiration roent- 
genograms. Lung scanning shows that 
MAA-I'*! perfusion roughly parallels such 
overdistention; the areas devoid of vascular 
markings are devoid of trapping of the 
albumin aggregates. This reflects the paral- 
lelism of lung scan uptake and pulmonary 
blood flow. 


DISCUSSION 


The “survival of the fittest” is an apt 
description for the group of patients with 
congenital diaphragmatic hernia and even- 
tration.” They range from infants with 
typical scaphoid abdomens and bowel 
sounds heard in the chest to infants dying 
with a few gasps in whom no suspicion is 
entertained during life of the true diagno- 
sis. Once the role of pulmonary hypoplasia 
Is appreciated, it becomes apparent why 
the infants with severe hypoplasia resemble 
patients with hyaline membrane disease. 
Both develop pulmonary insufficiency, re- 


tain CO; and have acidosis in the first hours 
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and days of life. These patients, whether 
after hernia or eventration, have little 
chance of surgical salvage if the hypoplasia 
is bilateral. With earlier diagnosis, the 
paradox of a higher mortality rate must be 
accepted. These patients never reached the 
operating rooms in the past.^^' 

Those patients with mild pulmonary 
hypoplasia will continue to provide the 
basis for improving surgical results. The 
lungs in this group are basically mature, 
and, with prompt diagnosis, meticulous 
anesthetic and surgical management, and 
continued postoperative medical mainte- 
nance, a significant salvage could be ex- 
pected. 

The midgroup, with significant but pri- 
marily unilateral pulmonary hypoplasia, 
offers the greatest challenge to all physi- 
cians concerned. Should these patients sur- 
vive, serial roentgenologic follow-up stud- 
ies, including inspiration/expiration roent- 
genograms, will provide knowledge of the 
postnatal growth of these “hypoplastic” 
lungs and show what was previously sug- 
gested by pathologic studies: that "em- 
physema" (defined here as overdistended 
alveoli) may result from what is basicallv 
a background of “hypoplasia.” 


SUMMARY 


i. Pulmonary hypoplasia is the major 
cause of death in infants with diaphrag- 
matic hernia and eventration. The more 
severe the hypoplasia, the more confusing 
the clinical presentation and the greater 
the similarity to medical respiratory dis- 
tress syndrome. 

2. The hypoplasia affects the ipsilateral 
lung maximally but the contralateral lung 
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is often involved. The lower lobes are more 
involved than the remainder of the lung. 

3. Serial roentgenographic studies in a 
case of severe unilateral pulmonary hypo- 
plasia associated with diaphragmatic her- 
nia revealed the development of lower lobe 
emphysema. This is correlated with patho- 
logic studies suggesting that the hypoplasia 
is basically an arrest in bronchial (and 
bronchiolar) growth at the time of m aximal 
fetal bronchial growth. The alveoli present 
overdistend to compensate for the reduc- 
tion in bronchial segments and emphysema 
results. 


Walter E. Berdon, M.D. 
Department of Radiology 
Babies Hospital 

3975 Broadway 

New York, New York 10032 
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HEPATIC EFFECTS FOLLOWING ABDOMINAL 
IRRADIATION IN CHILDREN: DETECTION 
BY Au'* SCAN AND CONFIRMATION 
BY HISTOLOGIC EXAMINATION* 


By K. E. FELLOWS, Jr., M.D.,f G. F. VAWTER, M.D.,t and M. TEFFT, M.D.t 


BOSTON, MASSACHUSETTS 


HE necessity of irradiating the ab- 

domen in children is limited almost ex- 
clusively to the treatment of malignant dis- 
ease. In the radiation therapy of these 
malignancies, the liver, 77 toto or in part, is 
often included in the irradiated field. This 
Is primarily because of the relativelv small 
size of the abdominal cavity in voung pa- 
tients. The growth characteristics and lo- 
cation of the more common intra-abdomi- 
nal neoplasms (Wilms’ tumor, neuroblas- 
toma, hepatoma and lymphoma) also ne- 
cessitate at least partial inclusion of the 
liver in the treatment fields. 

Until recently, the liver has been con- 
sidered a radioresistant organ and, conse- 
quently, concern for limiting exposure of 
normal intra-abdominal tissue has been di- 
rected mainly at the kidney and bowel. 
Warren, however, in 1942 warned that 
evidence favoring the resistance of liver 
tissue to irradiation was inconclusive. Since 
that time there has been a slow but steady 
evolution of knowledge regarding the re- 
sponse of both hepatic parenchymal and 
reticuloendothelial cells to ionizing irradia- 
tion, a review of which has recently been 
presented.’ Since 1960, particularly, several 
papers'—?? have strongly suggested that the 
liver is more radiosensitive than previously 
believed. 

The recent assimilation of information 
regarding hepatic responsiveness to irradi- 
ation has been enhanced immeasurably by 
liver scanning. Usselman? was the first to 
demonstrate changes in both Au!** and J"! 
rose bengal scans in patients receiving ab- 
dominal irradiation in which part of the 
liver was included in the treatment fields. 


In a more recent paper, Johnson ef al? 
showed extensive hepatoscan changes after 
direct liver irradiation for Hodgkin’s dis- 
ease. 

Lately, at The Children's Hospital Medi- 
cal Center it has become standard practice 
to evaluate certain patients with malignant 
disease for evidence of metastases by utiliz- 
ing liver scanning at regular intervals. Con- 
sequently, many ot the patients who have 
received abdominal irradiation in the past 
two years have been followed after their 
initial therapy with either Au!95 or I"! rose 
bengal hepatoscans, in addition to the usual 
clinical, roentgenologic and laboratory 
means. In the 5 selected cases to be pre- 
sented here, large defects on the respective 
liver scans developed in the postirradiation 
period, the interpretation of which pre- 
sented a diagnostic quandary. In each, the 
area of the liver in question had been in- 
cluded in the irradiated field. It was there- 
fore difficult to determine whether the ab- 
normalities on the scans represented iso- 
lated metastases, or indicated hepatocellu- 
lar changes due to irradiation. The first 
case came to autopsy; the other 4 cases 
eventually had exploratory laparotomies 
with liver biopsy. The results of these in- 
vestigations are detailed in this report, and 
the evidence gained supports recent opin- 
ion that the liver is a more radiosensitive 
organ than has been suspected. 


REPORT OF CASES 


Case 1. G.B. This 3 7s year old white male 
was admitted to the Children’s Hospital Medi- 
cal Center on May 10, 196s, 8 days after the 
inadvertent discovery of a right upper quadrant 
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abdominal mass. An intravenous pyelogram 
on May 11, 1965 showed a right suprarenal 
tumor, partially calcified. Excision of the right 
kidney in continuity with an adjacent neuro- 
blastoma was performed on May 13, 1965. 
At that time, tumor cells were present in bone 
marrow although a liver biopsy was normal. 

Postoperatively, 3,336 rads in 18 days was 
administered to the tumor bed with the follow- 
ing factors: 250 kvp.; 15 ma.; 50 cm. target- 
skin distance; 0.4 mm. Sn, 0.25 mm. Cu, and 
1.0 mm. Al added filter; half-value layer 2.5 
mm. Cu. The portals extended from the right 
hemidiaphragm to the right iliac crest, and from 
the right lateral abdominal wall across the 
midline to include both vertebral pedicles. 
Treatments were administered through op- 
posed 16 X 1o cm. anterior and posterior portals. 
Chemotherapy was also given during this time. 

A mass recurred in the right abdomen in 
August, 1965. Laparotomy on August 13, 1965 
revealed a large mass attached to the liver. 


O3 


lic. 1. Case 1. (4) Normal Au! 55 liver scan at 
the start of abdominal irradiation for neuro- 
blastoma. (B) Repeat Au!’ liver scan 5$ 
months after receiving 3,336 rads to the 
right abdomen. There is a large area of de- 
creased isotopic concentration in the right 
hepatic lobe (the area of liver receiving the 
highest dose). (C) Final Au!’ liver scan 9 
months after irradiation was completed. 
Considering technical differences, there is no 
significant change from the scan B, 4 months 
earlier. At autopsy this area demonstrated 
radiation changes. 


Biopsy of this mass revealed no tumor but 
raised the question of radiation change. 

The patient was examined at frequent inter- 
vals over the next 6 months. He developed 
disseminated disease. Despite additional chemo- 
therapy and small doses of irradiation termi- 
nally, his course steadily worsened and he 
succumbed on April 14, 1966. 

Liver Scans. An Au!’ hepatoscan on May 14, 
1965 at the start of his radiation therapy was 
normal (Fig. 1,7). A second scan on August 8, 
1965 showed partial replacement of the right 
hepatic lobe and displacement of the remaining 
parenchyma to the left. Repeat liver scans on 
October 15 and November 24, 1965 (Fig. 1B) 
showed similar changes with early replacement 
in the left lobe. The final liver scan on March 
11, 1966 showed no significant change in the 
right lobe (Fig. 1C). 

Pathology. Laparotomy on August 13, 1965 
revealed an enlarged liver with a mass attached 
to the caudal edge of the right lobe. Biopsy of 
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this mass demonstrated no neoplastic cells, but 


severe sinusoidal congestion and atrophy of 


adjacent cells. 
At autopsy the liver was firmer than normal, 


with irregular congestion and obscuration of 


the lobular pattern. Microscopically, the he- 
patic lobules were irregular in shape and there 
was associated mild portal fibrosis. There was 
streaky, translobular, sinusoidal congestion 
and hepatocellular atrophy with central and 
paracentral loose replacement fibrosis adjacent 
to focally sclerotic central and small collecting 
veins. No nodules, regenerative or otherwise, 
were observed. 


Comment: Autopsy also disclosed hepatic 
metastases, but not in the area biopsied 
and described above. The contribution of 
these neoplastic nodules, although removed 
from the site in question, remains undocu- 
mented. The patient also received 9oo r to 
the liver 1 month prior to his demise which 
may account for some of the later histologic 
changes. 


Case mn. C.G. This 665 year old white 
female was admitted to the Children’s Hospital 
Medical Center on September 6, 1965 with a 
5 week history of gross hematuria. An intra- 
venous pyelogram on September 7, 1665 re- 
vealed distortion of the right upper pole caly- 
ces. 

A right nephrectomy was carried out on 
September 10, 1965 after biopsy of a 2.5 cm. 
upper pole mass demonstrated malignancy; the 
hnal histologic diagnosis was "papillary renal 
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cell carcinoma." Over the ensuing 3 weeks the 
patient received 3,500 rads in 30 days to the 
right tumor bed through 16X9 cm. opposed 
portals (radiation therapy factors as detailed 
in Case 1), as well as chemotherapy systemi- 
cally. 

Re-exploration was carried out on January 4, 
1966 for lymph node dissection and liver biopsy. 
No tumor was found in liver. 

Liver Scans. The first liver scan on December 
22, 1965 (3 months after radiation therapy) 
demonstrated replacement of the right hepatic 
lobe, the process probably extending into the 
left lobe (Fig. 2.7). Follow-up scans on April 
21, and July 29, 1966 (Fig. 2B) showed partial 
return to the normal appearance, with some 
hling in of the previously noted areas of 
diminished uptake. 

Pathology. At laparotomy the liver was 
blotchy in color, fading into a dark-red area 
along the inferior edge of the right lobe from 
which a wedge biopsy was taken. The histologic 
changes were characterized by extreme central 
congestion with atrophy, but no frank necrosis 
of the intervening hepatic cells. Hemorrhage 
and degeneration were observed in the walls of 
some sublobular venules without evidence of 
proliferative response. The portal arterioles 
were somewhat swollen and slight irregularities 
were present in small ductules. Mild extra- 
medullary hematopoiesis was evident. 


Case it. W.H. This 41 year old white female 
was admitted to the Children’s Hospital 
Medical Center on July 24, 1966 with a 2 week 
history of right flank pain. 





ic. 2. Case 11. (4) Au! liver scan 21 months after patient had received 3,500 rads to the right abdomen for 
renal cell carcinoma. Most of the right lobe of liver shows decreased uptake of the isotope. Biopsy demon- 
strated radiation change. (B) A repeat Au'** liver scan 7 months later shows return to normal of most of 
the right hepatic lobe except for a small area along the inferior edge. 
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Fic. 3. Case rit. (4) Au!’ liver scan is normal at the start of radiation therapy for Wilms’ tumor. (B) Repeat 
Au!55 liver scan 13 months after completion of therapy (3,350 rads to right abdomen). There is generalized 
decreased concentration of Au!’ in the right hepatic lobe, more pronounced along the inferior edge. The 
left lobe appears enlarged. Biopsy of the right lobe showed radiation changes only. 


On July 25, 1966 a right nephro-ureterectomy 
and partial adrenalectomy were done for re- 
moval of a large Wilms' tumor. The mass at 
surgery was noted to be adherent to the liver, 
although no invasion or metastases were evi- 
dent. 

Postoperatively the patient received 3,350 
rads to the right renal bed in the period from 
July 25, to August 17, 1966. Irradiation factors 
and portals were as described for the first 2 
patients. Chemotherapy was used concomi- 
tantly. 

She did well until October 4, 1966 when she 
was re-admitted because of liver scan abnor- 
malities and an elevated SGOT (172). On 
October 10, 1966 a wedge biopsy of the liver 
showed no evidence of metastatic 

Liver Scans. An Au!55 liver scan on July 29, 
1966 (Fig. 34), 4 days after initiation of radia- 
tion therapy, was normal. A follow-up scan on 
October 3, 1966 (Fig. 38) showed a large 
filling defect with diminished isotopic uptake 
in the right hepatic lobe. 

Pathology. The liver at a second laparotomy 
showed no mass or increase in size, but did 
show reddish-purple discoloration to the right 
of the falciform ligament. Wedge and needle 
biopsies were done. Irregularly distributed, 
central and midzonal congestion and serous 
hepatosis with associated hepatocellular atro- 
phy were the prominent changes. In small 
sublobular veins, erythrocytes were scattered 
between the somewhat prominent connective 


disease. 


tissue fibers as well as the less common loose, 
almost myxomatous, endovenous tissue. In the 
portal areas, swelling of arteriolar walls and 
irregularities in bile duct epithelium were also 
observed. Some extramedullary hematopoiesis 
was seen. 


Comment. This patient did manifest some 
liver abnormality chemically, with an ele- 
vated SGOT. This was not found in the 
other cases here reported. 


Case 1v. K.K. This 4 year old Caucasian 
female was admitted to the Children’s Hospital 
Medical Center on September 2, 1966 with an 
abdominal mass. Urography at the referring 
hospital had demonstrated the right renal origin 
of the tumor. Liver function tests were normal. 

On September 3, 1966 exploration revealed 
a large, encapsulated neoplasm fixed to, but 
not invading, the right lobe of the liver. A 
right nephro-ureterectomy was performed and 
the histologic examination confirmed Wilms’ 
tumor. 

[Irradiation was directed to the right renal 
bed and chemotherapy was begun on the day of 
surgery. A total of 3,470 rads were delivered 
from September 3 to September 28, 1966. 
Portals and factors of irradiation were similar 
to the previous cases. 

Although the patient was well clinically, 
liver scans raised the question of hepatic 
metastases and on February 6, 1967 an open 





liver biopsy was performed. The pathology 
report excluded the presence of tumor in the 
specimen. 

Scans. The initial scan on September 14, 
1966 (during the midpoint of irradiation) was 
made with I! rose bengal and showed normal 
function and architecture of the hepatic 
parenchyma (Fig. 4/7). A repeat Au?*5 liver 
scan on November 18, 1966 (Fig. 4B) demon- 
strated a large area of decreased uptake in the 
right hepatic lobe. Continued follow-up scans 
on December 19, 1966 and January 23, 1967 
(Fig. 4C) showed a slight decrease in the size 
of this defect, but definite persistence. 

Pathology. The liver at laparotomy was nor- 
mal in appearance. A wedge liver biopsy was 
taken from the inferior edge of the right lobe. 
The salient features were dilated central veins, 
sinusoidal dilatation, irregular lobular col- 
lapse with mild delicate fibrosis, and portal 
arteriolar edema. Loose, edematous, and poorly 
cellular proliferation was noted in the sub- 
lobular veins. 


Case v. M.R. This tyy year old girl was 
admitted to the Children's Hospital Medical 
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lic. 4. Case tv. (4) I?! rose bengal liver scan is 

normal at the start of irradiation for right- 
Wilms’ tumor. (B) An Au'55 liver 
scan 1} months after completion of 3,470 
rads delivered to the right abdomen. 
There is a localized area of decreased isotopic 
uptake in the right lobe of the liver, on the 
inferior edge. (C) Repeat Au!’ liver scan 
2 months later (34 months after therapy) 
demonstrates only a small, residual area 
of decreased function along the right caudal 
margin. Biopsy of this area demonstrated 
radiation change without evidence of tumor. 


sided 


Center on April 23, 1960 with a 3 month history 
of abdominal distention and hematuria. An 
intravenous pyelogram revealed a large mass 
which filled the right hemi-abdomen and seemed 
to arise from the right kidney. 

A right nephrectomy was performed on May 
2, 1960 and a Wilms’ tumor was removed. 
Histologic sections revealed tumor in the renal 
vein. She received 2,730 rads in 23 days (factors 
of radiation therapy were similar to those pre- 
viously described) to the right renal fossa 
through opposed 15X 9 cm. anterior and poste- 
rior portals (Table r) as well as systemic 
chemotherapy. 

She remained well until July 13, 1960 when 
pulmonary metastases developed. She received 
1,190 rads in 17 days (radiation therapy factors 
were similar to those previously described) 
delivered to both lung fields through opposed 
anterior and posterior portals which measured 
14X11 cm. Systemic chemotherapy was ad- 
ministered concomitantly. By July 28, 1960, 
the pulmonary lesions had cleared. 

She remained well until May 29, 1967 when 
she began to complain of abdominal pain, 
lethargy, anorexia and weight loss. Physical 
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TABLE Í 


SUMMARY OF FIVE PEDIATRIC PATIENTS RECEIVING ABDOMINAL IRRADIATION FOR MALIGNANT DISEASE 








Equivalent Doses 


Midplane 





























Case : “3 mm: Treatment LO Chemo- Clinica . : . . 
No Primary Disease Tissue Dose ids Single—6 Weeks therang A as Effect On Liver Scan Histology 
ae (rads) WE (rads) ap: f 
I Neuroblastoma 31330" 18 1,400 (single dose) Yes | Noneattributel Absent and decreased function of Radiation 
4,250 (6 weeks) to irradiation right lobe; slight, but incomplete change 
improvement over 93 months 
II Papillary renal cell 3,500 22 1,400 (single dose) Yes None Decreased function of right lobe; Radiation 
. B au die: 1 ? . . * 
carcinoma 4,250 (6 weeks) slight, but incomplete improve- change 
ment over 9 months 
II Wilms’ tumor 3,350 20 1,400 (single dose) Yes No symptoms; Decreased function of right lobe Radiation 
4.250 (6 weeks) elevated SGOT 2 months after therapy was com- change 
pleted 
IV Wilms’ tumor 3,470 21 1,400 (single dose) Yes None Decreased function in right lobe Radiation 
J í m 
4,250 (6 weeks) 31 months after therapy was com- change 
pleted 
V Wilms’ tumor 2,730 23 1,250 (single dose) Yes Noneattributed Decreased function in right lobe Radiation 
3,750 (6 weeks) to irradiation 7 years after therapy was com- change 
pleted 








* An additional goo r was administered in the week preceding death. This should be considered when reviewing the histologic changes. 
For purposes of this communication, 1 rad— I r at 250 kvp., 15 ma., ṣo cm. tarzet-skin distance, added filter 0.4 mm. Sn, 0.25 mm. Cu, 
1.0 mm. Al, half-value layer 2.5 mm. Cu. 


examination was essentially not remarkable and biopsy from the right lobe of the liver showed 
no abdominal masses were palpated; the liver no evidence of tumor. 
and spleen were not enlarged. Liver Scan. An Au" liver scan on May 31, 
Laboratory examination, however, revealed 1967 revealed a defect, with diminished radio- 
4+ sugar and 4+ acetone in the urine and a isotopic activity, involving the right hepatic 
blood sugar of 708 mg. per cent. Liver function lobe (Fig. 5). 
tests were normal: direct bilirubin, 0.3 mg. Pathology. At laparotomy on June 21, 1967, 
per cent; indirect bilirubin o.3 mg. per cent; the liver appeared normal except for a slight 
thymol flocculation o; thymol turbidity 1+; whitish discoloration to the right hepatic lobe. 
and cephalin flocculation o. Histologic sections from the right hepatic lobe 
A liver scan on this admission raised the revealed subtle abnormalities of cord arrange- 
possibility of neoplasm involving the right ment; with possible increase in lobule size; 
hepatic lobe. rare obliterated terminal hepatic (sublobular) 
When her newly diagnosed diabetes had veins with dilated channels, raising the possi- 
been controlled by insulin and diet, an explora- bility of re-routing or re-distribution of blood 
tory laparotomy was performed on June 21, flow; and dense acellular connective tissue in 
1967. No neoplasm was observed and a wedge portal triads. 


DISCUSSION 


A summary of our § cases is presented in 
Table 1. The radiation source (250 kvp.; 15 
ma.; Th-2 [o.4 mm. Sn, 0.25 mm. Cu, and 
1.0 mm. Al] added filter; half-value laver 
2.5 mm. Cu) in all 5 cases was the same; the 
size of the portals was similar. The individ- 
ual doses were converted to single dose and 
6 week dose equivalents (the latter being 
considered the more reliable) using the 
nomogram of Shuttleworth and Fowler.’ 
This was done to facilitate comparison be- 
tween our own cases and those already re- 





Fic. 5. Case v. Au!?5 liver scan at 7 years following 
irradiation to the right abdomen. There is a defect 
to isotopic activity in the right lobe of the liver at ported. 
its inferior margin. It is quite evident that the histologic 
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Tagi II 


DOSE PER PATIENT PRODUCING CHANGES IN LIVER SCAN 








Single Equivalent Dose 





Six Week Equivalent Dose 





Johnson et al.? 








(adults) 6 cases 

Present atudy PREN 
esent study 4 cases 1,400 
(children) 


1,425 rads (average) 
range: 1,300-1,830 rads 


rads 


case 1,250 rads 





4,300 rads (average) 
6 cases 
range: 3,g00-§, 500 rads 








4 cases 4,250 rads 
I case 3,750 rads 





changes produced in the liver in each of 
these 5 children were produced by similar 
doses (Table 1). Comparison with 6 adult 
cases? shows that the equivalent doses in 
both series are highly comparable (Table 
11). Single equivalent doses of approxi- 
mately 1,400 rads and 6 week equivalent 
doses of approximately 4,300 rads produced 
striking changes in the liver scan of both 
the adult and pediatric patients. In the 
adult patients there was pre-existing mitotic 
disease in the liver; in our pediatric cases, 
chemotherapy was used concomitantly 
with irradiation. The significance of these 
two variables in comparing the two series 
cannot be easily ascertained, and even a 
cursory discussion of the possibilities is 
beyond the scope of this communication. 
From a general point of view it is felt that 
the dose-effect correlation is still quite 
similar. 

From some Au!*5 liver scans obtained? it 
has been stated that functional impairment 
disappeared prior to the 12-1 5th week after 
therapy was completed. 

A patient in another series? was followed 
for 1 vear and, in that individual, there was 
no change in the appearance of the area of 
diminished uptake. In the pediatric cases 
presented here, follow-up Au'?** hepato- 
scans were obtained over a period of 7 
weeks (Case 111), 14 weeks (Case Iv), 36 
weeks (Case 11), 38 weeks (Case 1), and 7 
vears (Case v) after irradiation, and 1n each 
instance demonstrable areas of decreased 
function persisted. These findings may in- 
dicate that the liver is not onlv as radio- 
sensitive as recently reported, but that the 


changes induced are not as transient as pre- 
viouslv believed. Unfortunatelv, it is again 
impossible to assess the part played by 
chemotherapy in delaying the return of 
normal function in these pediatric cases. 
There are undoubtedly physiologic factors 
which also contribute to individual varia- 
tion of response.” 

In a study! of 40 cases receiving hepatic 
irradiation, 13 patients were described hav- 
ing clinical symptoms and signs manifested 
by weight gain, enlarged liver with ascites, 
and often jaundice, all having an onset of 
2-6 weeks post irradiation. Laboratory 
studies were abnormal in some, particularly 
an elevation in alkaline phosphatase. From 
a clinical standpoint it was concluded that 
a relatively safe range for liver was 3,000- 
3,500 rads in 3-4 weeks.! In our cases these 
(or other) clinical findings were not appar- 
ent. Liver function tests were followed over 
the same period as the liver scans in 4 of 
our patients and all remained normal in the 
1-2 months following irradiation except 
Case 111, who had an elevated SGOT 7 
weeks after therapy was completed. In 
Case 1 the liver function tests were ab- 
normal terminally (g months post irradia- 
tion), although by that time he had diffuse 
metastatic disease. Case v had normal liver 
function tests at 7 vears following irradia- 
tion, when the liver scan was abnormal. 

The histologic changes following irradia- 
tion which are associated with abnormal 
Au!®8 and I?! rose bengal liver scans have 
not been previously described. One of our 
cases (Case 1) came to autopsy; the other 
4 cases had liver biopsies. The individual 
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Fic. 6. Irregularly distributed, massive, often pan- 
lobar hepatic congestion (represented by dark 
masses composed of red blood cells) is shown. 
(Toluidine blue-eosin; magnification X125.) 


findings are detailed in the case histo- 
ries, and in all 5 the findings were 
mildly related. The pathologic changes 
may be artificially arranged in a sequence 
representing progressive disease somewhat 
as follows: 


i. Massive, irregularly distributed, pan- 
lobular congestion progressing to local 
atrophy, and questionably necrosis, 
of liver cells (Fig. 6; and 7). 

2. Collapse of lobular segments with de- 
veloping fine fibrosis. 

3. Patchy paracentrilobular fibrosis, yo 
regular lobular collapse and mild 
portal fibrosis (Fig. 8). 





F16.7. There is infiltration of the wall of a terminal 
interlobar vein by erythrocytes and a few round 
cells. (Hematoxylin and eosin; magnification 
264142.) 





Fic. 8. Residual sinusoidal prominence (with some 
increase in. Kupffer's cells) surrounds a group of 
sinusoids filled with loose, delicate connective tis- 
sue which entraps compressed liver cells eccen- 
trically in this liver lobule. (Hematoxylin and 
eosin; magnification X 125.) 


4. Superficially observed, near-normal 
restitution of structure excepting re- 
sidual obliterated sublobular veins 
and minimal portal-central vascular- 
ization (Fig. 9). 


These changes are essentially the same 
as observed by Reed and Cox? in livers also 
partially irradiated, although their patients 
were adults and the doses used were some- 
what higher. 

The mechanism appears to be vascular 
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lic. 9. Each small dark oval mass represents a partial 
or total collagenous obliteration of small interlobar 
veins. There are delicate vascular cores running 
from the large portal area shown to the vicinity of 
some of the obstructed veins. (Mallory aniline 
blue; magnification X13.) 
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and, while mild changes are seen in arteri- 
oles of portal spaces, the dominant lesion 
seems to be in sublobular veins (draining 
central veins) where there is intramural red 
cell and/or hemosiderin accumulation, 
edema, and mild proliferative change. The 
sequence is reminiscent of Senecio alkaloid 
poisoning, Chiari’s syndrome and veno- 
occlusive disease, although regenerative 
nodules were not observed. 

The mechanism by which these changes 
produce the liver scan defects remains theo- 
retic. Our findings suggest that hepatic 
venous stasis is the primary cause of de- 
creased function as seen with isotopic scan- 
ning techniques. The localized decrease in 
concentration of I! rose bengal also re- 
Hects the associated hepatic cell atrophy, 
minimal as it may be. In the histologic sec- 
tions, the reticuloendothelial system did 
not seem to be particularly involved, apart 
from the mesenchymal response leading to 
scar. This would indicate that the abnormal 
decreased concentration of Au!" in the 
hepatic areas receiving higher doses of ir- 
radiation was due almost exclusively to 
venous congestion. It is also understood 
that the irradiation may have induced 
physiologic changes in the reticuloendothel- 
ial system enough to affect the function, 
but not the histologic appearance. 

Gradual improvement in the venous con- 


gestion accompanied by regeneration of 


lobules over many months has been re- 
ported.’ It is tempting to think that we 
were seeing those changes by isotopic tech- 
nique, inasmuch as 2 of our cases followed 
for long periods (g-10. months) showed 
gradual improvement in the scan defect. 
Case v, however, seen at 7 vears following 
liver irradiation, seemed to show the late 
stages (Fig. 9) of the earlier histologic 
changes described in the other 4 patients. 
Such late changes, present both on liver 
scan and at histologic examination, may 
imply that complete restitution to normal 
does not occur. 

In our pediatric cases, as well as in 
adults, the effect of irradiation on the liver 
has been documented primarily by Au!’ 
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scanning. Rose bengal I?! scans have also 
been used and have shown excellent corre- 
lation with the gold scans. Either Au'’® 
I?! rose bengal are suitable for following 
postirradiation change, although Au?’ is 
probably preferable on a technical basis. 

It would seem desirable to follow all pa- 
tients after irradiation for abdominal neo- 
plasms with liver scanning, not only to de- 
tect metastatic disease but also to evalu- 
ate radiation change. Ditterentiating one 
from the other may prove difficult, and in 
many cases only biopsy will definitely re- 
veal the answer. 


Or 


SUMMARY 


Five patients of the pediatric age group 
are reported in whom defects in the liver 
scans appeared and persisted following ab- 
dominal irradiation for malignant disease. 
At least a part of the liver in each case had 
been included in the treatment fields. 

The single dose equivalent in each case 
was in the range of 1,400 r, and the 6 week 
equivalent dose, 4,250 r. 

In all cases, a sample of the area of liver 
atfected was examined histologically and 
demonstrated the primary lesion to be hep- 
atic venous obstruction at the sublobular 
level. 

The liver scanning and histopathologic 
changes reported are further evidence that 
the liver is a more radiosensitive organ than 
previously believed. 

Melvin Tefft, M.D. 
Department of Radiology 
The Children’s Hospital Medical Center 


300 Longwood Avenue 
Boston, Massachusetts 02115 
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THE USE OF ORAL BARIUM IN BONE SCANNING* 


By G. A. L IRWIN, M:.D., C.M. 


AMITYVILLE, NEW YORK 


ONE scanning is a useful technique for 

detecting metastatic bone deposits 
before they become visible on roentgeno- 
grams. Certain technical difficulties inter- 
fere with the bone scan in the region of the 
lumbar spine and pelvis and these may lead 
to faulty scan interpretation. We have 
devised a simple procedure which helps to 
avoid these false positive bone scans and 
the ensuing medical and psychologic prob- 
lems arising from a mistaken diagnosis of 
metastatic disease. 

It is well known that strontium 85 (Sr), 
after intravenous injection, is excreted bv 
the bowel and will be present in the feces 
in sufficient quantities to be easilv detected 
during scanning. If these collections overlie 
portions of the pelvis or lumbar spine, a 
false positive interpretation can result. 
Most Departments of Nuclear Medicine 
hope to avoid these problems bv ad- 
ministering cleansing enemas prior to the 
scanning. However, these patients are 
frequently elderly, debilitated, and in 
considerable pain, and we have been im- 
pressed by how often large amounts of 
stool are present in the colon at the time of 
scanning despite vigorous and repeated 
attempts at bowel cleansing. A localiza- 
tion roentgenogram of the abdomen may 
show the residual fecal matter, but often 
even a well trained radiologist may not 
be able to detect all the feces present in the 
colon on the plain roentgenogram. 

We have devised a routine during which 
the patient drinks small amounts (i oz. 
4 times daily) of barium suspension from 
the time of injection of the Sr* until the 
scanning 1s done, 48 to 72 hours later. The 
usual cleansing enemas are given prior 
to scanning. Following the studv, a 6 foot 
roentgenogram of the abdomen is obtained 
with localization markers. Because of its 
barium content, anv residual stool is easily 


recognized. Its precise location and cor- 
relation with the scan finding can then ex- 
clude any false positive areas due to Sr* 
in the bowel. Small amounts of barium 
may be scattered through the gastrointes- 
tinal tract, in the stomach and the small 
bowel, but we have found that the Sr* in 
the small bowel is seldom present in suffi- 
cient quantity or high enough count rate 
to present a problem 1n scan interpreta- 
tion. The count rate is much higher in the 
colon because of its water absorbing 
qualities and. the resultant concentration 
of bowel contents and Sr*. An experienced 
radiologist can easily recognize whether 
the barium is located in the small or large 
bowel on the scout roentgenogram. 
Examples of this technique and its 
usefulness are seen in the following cases. 
All scannings were made with a 3 inch 





1. Case 1. Sr* bone scan showing large area of 
increased deposition in the lumbar spine. Note 
also increased pick-up in the right pubic area. 


FIG. 


* From the Department of Radiology and Nuclear Medicine, Brunswick Hospital Center, Amityville, New York. 
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Picker unit using the "filter-flm" tech- 
nique! usually 48 hours after an intra- 
venous injection of 100 uc of Sr*, 


REPORT OF CASES 


Case 1. G.M., I-522. This 51 year old female 
had an interesting history of carcinoma of the 
left breast treated by radical mastectomy in 
1949. Following the appearance of bone metas- 
tases, she was treated by oophorectomy and 
then adrenalectomy with excellent palliative 
results. Her complaint when first seen by us in 
May, 1967 was lumbar pain. Roentgenography 
disclosed metastatic disease to the lumbar ver- 
tebrae. Local radiation therapy relieved the 
pain which, however, recurred about 1 month 
later and now radiated to the right hip and leg. 
A Sr* scanning done at that time showed le- 
sions in the lumbar spine and right hemipelvis 
(Fig. 1). The localization 
vealed barium in the small bowel but none in 


roentgenogram re- 





Scout roentgenogram of scan in 
Figure 1 shows scattered barium in small bowel, 
plus a small amount in the colon. Note how the 
small bowel in the pelvis contains little strontium, 
and does not show up on the scan. 


Fic. 2. Case 1. 
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~~ 
—— 








FIG. 3. Case 11. A Sr? bone scan clearly shows areas of 
metastatic disease in the midlumbar spine. An area 
of increased pick-up also overlies the right hemi- 
pelvis, and might be diagnosed as metastatic 
disease except for the barium scout roentgenogram. 





Itc. 4. Case 11. Localization roentgenogram of scan 
in Figure 3 shows a large concentration of barium 
in the cecum with smaller amounts in the stomach 
and small bowel. Note how area of barium closely 
parallels the positive area on the scan, and pre- 
vents a false positive interpretation. 
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the colon and helped to definitely establish the 
positive scan as representing bone lesions and 
not stool in the cecum (Fig. 2). 


Case 11. H.M., I-525. This 60 year old female 
had a supracervical hysterectomy 30 years ago. 
One and one-half years ago, she developed a 
squamous cell carcinoma in the cervical stump 
and was treated with radium and local roentgen 
irradiation at another institution. When first 
seen at our hospital she had metastatic nodules 
in the lungs and severe back pain. Roentgen- 
ography of the lumbar spine showed no ab- 
normality or evidence of tumor. A Sr® bone 
scan, however, disclosed metastatic disease in 
L 3, 4 and 5 (the area of pain). A large area of 
pick-up on the scan was noted over the right 
pelvis (Fig. 3). This was excluded as an area of 
metastases on the scout roentgenogram which 
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showed barium in the cecum, exactly coinciding 
with the positive area on the scan (Fig. 4). 


SUMMARY 


A method of using oral barium suspen- 
sion prior to bone scanning is presented. 
This is an aid in easily localizing residual 
stool in the colon, which because of its 
radiostrontium content, may show up as 
an area of increased pick-up on the scan 
and lead to a false positive interpretation. 


4770 Sunrise Highway 
Massapequa Park, New York 11762 
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TUMOR EVALUATION WITH HEPATIC CARBON 
DIOXIDE VENOGRAPHY* | 


By TIMOTHY T. FLAHERTY, M.D.,t and GEORGE W. WIRTANEN, M.D.1 
MADISON, WISCONSIN 


A icine of hepatic veins with 
positive contrast medium, was re- 
ported by Norhagen,* requiring selective 
catheterization of the hepatic vein or oc- 
clusion of the vena cava at the atrial level 
with injection into the inferior vena cava. 
Capnohepatography has recently been pro- 
posed as an adjunct in hepatic evaluation 
Architectural changes of the hepatic veins 
are recognized with cirrhosis manifested by 
narrowing of vessels, and metastases rec- 
ognized by vessel displacement. Carbon 
dioxide angiocardiography as introduced 
by Paul ef al’ in 1957 is diagnostically 
valuable in the detection of pericardial 
effusion and fibrous pericarditis. The safety 
of this procedure has been well established 
and is dependent on the fact that carbon 
dioxide is twenty times more soluble in 
plasma at body temperature than 1s air or 
oxygen. An injection of 100 cc. of carbon 
dioxide intravenously produces an average 
change in whole blood carbon dioxide of 5 
to Io per cent, of extremely brief duration, 
reaching a maximum within 15 to 30 sec- 
onds and disappearing in I to 2 minutes 
without significantly altering the pH.*" 

Gollin eż al? demonstrated that liver 
scanning, employing Au! or rose-bengal 
I, is a simple and reliable method of 
evaluating hepatic metastases; however, 
they also found 27 per cent false negative 
results. 

Carbon dioxide — angiocardiographic 
studies will occasionally produce reflux into 
the inferior vena cava and into the hepatic 
venous system. If filling of the hepatic veins 
could be obtained consistently, it was 
theorized that carbon dioxide angiography 
of the hepatic veins would provide a simpli- 


fied method of evaluating the liver for 
metastatic disease. 


MATERIAL AND METHODS 


Nine patients with liver metastases docu- 
mented by liver scanning and enzyme 
studies were subjected to capnohepatog- 
raphy. The procedure was done with pa- 
tients in the left lateral decubitus position, 
in 15 to 20 degrees of Trendelenburg angu- 
lation, which was the maximum they could 
tolerate. An infusion of normal saline was 
started in the left antecubital vein em- 
ploying an 18 gauge needle with a series of 
three-way stopcocks connected to a carbon 
dioxide source and a 100 cc. syringe. The 
syringe was flushed independently with 
carbon dioxide three times and then filled 


_without interrupting the saline infusate. 


Since volumes of 140-250 cc. of carbon 
dioxide in dogs produced drops of femoral 
arterial pressure of approximately 33 per 
cent which were sustained for several 
minutes,® larger amounts of carbon dioxide 
were not employed in this study. The car- 
bon dioxide was injected in 2 to 3 seconds 
during the expiratory phase of respiration. 
Either 6 roentgenograms at the conclusion 
of injection were made at 1 second inter- 
vals, or a single roentgenogram was ob- 
tained. The patients remained in the left 
lateral decubitus position for ; minutes and 
roentgenograms were taken to ensure that 
all the carbon dioxide had been absorbed 
before the patient returned to a normal 
position. 


RESULTS 


Nine examinations were performed and 
in 8 patients there was visualization of the 


* From the Radiotherapy Center, Department of Radiology, University Hospitals, University of Wisconsin, Madison, Wisconsin. 
Supported in part by Grant 5Po2 CAo6295 RAD from the National Institutes of Health. 

t American Cancer Society Fellow (1964-1965). Presently: Assistant Professor, Department of Radiology, University Hospitals. 
t Assistant Professor, Division of Radiotherapy, Department of Radiology, University Hospitals. 
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l'iG. 1. Cross table lateral roentgenogram demon- 
strating hepatic vein visualization with negative 
contrast medium. 


inferior vena cava and at least one major 
hepatic vein segment of the right lobe. In 
another patient with extensive liver metas- 
tases, filling was noted only in the inferior 
vena cava to the level of the diaphragm. 
One patient had complete filling of the 
right hepatic vein retrograde to its prox- 
imal branches (Fig. 1). The remainder of 
the roentgenograms demonstrated only 
short segmental filling of the distal venous 
segments of the right hepatic vein. [n the 
patient in whom filling only of the inferior 
vena cava was accomplished, it was pos- 
tulated that the dependency of the large 
liver mass produced obstruction to the 
retrograde flow of carbon dioxide. In the 7 
patients with only partial visualization of 
the hepatic venous svstem of the right 
lobe, there was trapping of carbon dioxide 
in the superior vena cava and right atrium, 
so that larger volumes of gas would appar- 
ently be necessarv for venous visualization. 
With incomplete hepatic vein filling in all 
but one patient, hepatic architectural 
changes secondary to metastatic disease 
were not evident. In the patient in whom 
satisfactory filling was obtained, venous 
distortion was not recorded and although 
this corresponded to a normal right lobe on 
liver scan, it would also appear that small 
metastases would go undetected. 


Timothy T. Flaherty and George W. Wirtanen 
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SUMMARY 


Carbon dioxide angiography is a rela- 
tively innocuous procedure and does allow 
roentgenographic visualization of segments 
ot the right hepatic veins. 

In the present study, the technique of 
carbon dioxide evaluation of pericardial 
effusion and fibrous pericarditis was modi- 
hed with the patient in the left lateral 
decubitus position and 12-20? Trendelen. 
burg angulation. 

Good right hepatic vein filling occurred 
in I patient, partial segmental filling of the 
right hepatic vein in 7 patients, and venous 
nonvisualization in 1 patient. Consistent 
filling, to be of diagnostic significance in 
metastatic disease, was not obtained. 

Patient tolerance of a Trendelenburg 
angulation of greater than 20° is poor, and 
larger carbon dioxide volumes are probably 
contraindicated in view of possible hypo- 
tensive changes. 

It is concluded that insufficient informa- 
tion is obtained by this procedure to war- 
rant its use in the evaluation of hepatic 
metastases. 


George W. Wirtanen, M.D. 
Department of Radiology 

University of Wisconsin Medical Center 
1300 University Avenue 

Madison, Wisconsin 53706 
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A FIVE YEAR FOLLOW-UP OF ROUTINE SURVEY 
ROENTGENOGRAMS OF THE ABDOMEN ON 
500 CONSECUTIVE PATIENTS OVER 
40 YEARS OF AGE* 


By DANIEL S. GRAVES, B.S.,t and HAROLD D. ROSENBAUM, M.D. 


LEXINGTON, KENTUCKY 


| a previous study! from this institution, 
the findings on routine survey roentgeno- 
grams of the abdomen of 500 consecutive 
patients over 40 vears of age were reported. 
This investigation suggested that an ab- 
dominal roentgenogram demonstrated un- 
suspected pathology almost as frequently 
as did a chest roentgenogram. Thirty-five 
(7.0 per cent) of the soo patients revealed 
roentgenologic diagnoses of otherwise un- 
diagnosed pathologv (Table 1). Fifty-two 
(10.4 per cent) additional patients showed 
sufficient roentgenographic evidence of 
pathologv to require additional investiga- 


Tanie I* 
SIGNIFICANT PATHOLOGY UNSUSPECTED 
ON INITIAL CLINICAL EVALUATION 
(35 patients) 











| No. of Positive 


oentgenographic Diagnosis 
Roentgenogray BMOSIS Roentgenogramst 








Cholelithiasis | I1 
Renal lithiasis | 8 
Previous heavy metal 5 


Splenomegaly, hepatomegaly, 
metastatic carcinoma of | 
prostate 

Hepatosplenomegaly, hepatic 
artery aneurysm, splenic 
artery aneurysm, surgical 
needle in abdomen, eventra- 
tion of left leaf of diaphragm, 
broken nail in hip, small kid- | 
ney, gastric atony, ankylosing 
spondylitis, uterine fibroid 


2 each 





1 each 








* Modified from “A Routine Survey Roentgenogram of the 
Abdomen on 500 Consecutive Patients over 40 Years of Age." 
Am. J. RoeNrGENOL., Rap. THerapy & Nuciear MED., 1964, 
97, 903-999. 

+ The roentgenograms of some of the patients revealed mul- 
tiple diagnoses. 


* From the Department of Radiology, University of Kentucky 


Tape II" 
SUGGESTIVE EVIDENCE OF PATHOLOGY 
REQUIRING ADDITIONAL STUDIES 


(52 patients) 


| No. of Positive 


Roentgenographic Diagnosis 
genograj T l RoentgenogramsT 








Renal lithiasis 7 


Ureteral lithiasis 7 
Cholelithiasis 6 
Adrenal] calcification, abdominal | 

aortic aneurysm 4 each 
Small kidney, unusual abdominal 

calcification 3 each 


Enlarged kidney, spleno- 
megaly, unusual liver calci- 
fication, unusual pelvic 
calcification 

l'oreign body in liver, foreign 
body in pelvis, hepatomegaly, 
enlarged gallbladder, pelvic 
mass, retroperitoneal mass, 
splenic artery aneurysm, be- 
nign lytic lesion of the pubis, 
sacroiliac arthritis, severe | 
localized L4-L5 degenerative 
disk disease, infarct of the 
femoral head, severe spina 
bifida (with dribbling of 
urine) 


2 each 





I each 








* Modified from “A Routine Survey Roentgenogram of the 
Abdomen on 500 Consecutive Patients over 40 Years of Age.” 
Am. J. Roenrcenor., Rap. THerary & NucLear MeD., 1964, 
91, 903-999. 

+ The roentgenograms of some of the patients revealed multiple 
diagnoses. 


tion (Table 11). The diagnoses indicated by 
the roentgen examination were not sug- 
gested bv other studies 1n approximately 
75 per cent of the patients adjudged to 
have had an adequate clinical evaluation. 

There have been other reports'?* in the 
medical literature indicating that a survev 


Medical Center, Lexington, Kentucky. 


t Third year medical student, University of Kentucky College of Medicine. 
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Follow-up of Survey Roentgenograms of the Abdomen 
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TABLE III 


§ YEAR FOLLOW-UP OF PATIENTS WITH EVIDENCE OF OTHERWISE UNSUSPECTED DISEASE 
DISCOVERED ON ROUTINE SURVEY ROENTGENOGRAMS OF THE ABDOMEN 


















No Follow-Up Information Obtained 






Dead of Intercurrent Disease 


No Subsequent Sign or Symptom 
Related to Roentgen Findings 


Subsequent Signs and Symptoms 
Related to Roentgen Find ings 


Severe Lumbosacral Degenerative 
Changes 

Cholelithiasis 

Ureteral Lithiasis 

Small Kidney 


roentgenogram of the abdomen is a valu- 
able routine procedure, but to our knowl- 
edge there have been no follow-up studies 
on these patients. Consequently, it ap- 
peared desirable to obtain information 5 
years after the conclusion of the initial 
investigation to determine what signifi- 
cance the entities discovered by the ab- 
dominal roentgenogram had upon the 
subsequent health of these 87 patients. 


METHODS AND RESULTS 


All of the clinical charts of these 87 
patients were reviewed. When the clinical 
charts did not contain sufficient informa- 
tion, an attempt was made to contact either 
the patient or the patient’s physician to 
determine the individual’s current physical 
status and to evaluate whether the roent- 
gen findings reported at the time of the 
initial study had been manifested in the 
patient’s health status over the succeeding 
5 years. 

The results of the follow-up study are 
shown in Table 11. It was impossible to 
obtain any follow-up information on 15 
patients. Twenty-nine patients had died 
from intercurrent disease not related to the 


Pathology Unsuspected | Suggestive Evidence of 
on Initial Clinical 
Evaluation 
(35 patients) 


Total 
(87 patients) 


Pathology Requiring 
Additional Studies 
(52 patients) 







I5 
29 
36 


reported roentgen findings. Thirty-six pa- 
tients suffered no subsequent symptoms 
related to the roentgenologic diagnoses. 

In only 7 instances had the patient's 
subsequent health reflected the information 
gleaned from the survey roentgenogram 
of the abdomen. Two of the patients with 
roentgen evidence of ureteral lithiasis 
subsequently suffered from renal colic with 
hematuria and symptoms of urinary tract 
infection. One of these two patients had a 
12 year history of known polycythemia 
vera. In neither was there a history of 
urinary complaints preceding the original 
study. One of the patients with a roentgeno- 
logic diagnosis of cholelithiasis had a 
subsequent cholecystectomy; the other 
has complained of transient right upper 
quadrant pain, dyspepsia, and fatty food 
intolerance. It is unknown whether these 
symptoms are related to the presence of 
gallstones. One patient with a roentgen 
diagnosis of a small kidney subsequently 
came under treatment for hypertension by 
her local physician. The level of her 
hypertension is unknown. This patient had 
a recorded blood pressure of 180/95 at the 
time of her only visit to the University of 
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Kentucky Medical Center where she was 
treated for a senile keratotic lesion of the 
nose. 

Many of the original s00 patients re- 
vealed degenerative or arthritic disease of 
the lumbosacral spine of varying severity. 
In only 3 patients were roentgenologic 
findings of this type considered to be suffi- 
ciently severe to warrant a designation of 
significant, probably symptomatic, pathol- 
ogy. One of these patients is still without 
relevant complaints, although symptoms in 
this instance might be masked bv hemi- 
plegia resulting from an incapacitating 
cerebrovascular accident. Another patient 
subsequently has consulted his physician 
for low back pain. The third patient has 
been seen in our Orthopedic Clinic for back 
pain and is currently wearing a back brace. 
Neither of the symptomatic patients gives 
a history of previous back pain. 


DISCUSSION 


There is no doubt that a survey roent- 
genogram of the abdomen on individuals 
over 40 years of age admitted to the Uni- 
versity of Kentucky Medical Center fre. 
quently revealed pathology which would 
not have been otherwise discovered. A 
review of Tables 1 and 11 shows that manv 
of the disease processes uncovered tend to 
be silent for long periods or, indeed, would 
never significantly affect the patient's 
future health. A delav in discoverv of these 
disease entities until symptoms occur 
would, in most instances, have no effect 
upon the patient's eventual well-being. 

The follow-up study corroborates this 
impression since only 1.4 per cent of the 
patients (7 of soo) developed symptoms 
related to the roentgen findings in the 
intervening § years. The accumulated 
evidence indicates that a survey roentgeno- 
gram of the abdomen in patients over 40 


Daniel S. Graves and Harold D. Rosenbaum 
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years of age entering a university medical 
center is unlikely to reveal a sufficient 
number of unsuspected disease processes 
to warrant its use as a routine procedure. 


SUMMARY 


A previous study was made of 500 con- 
secutive routine survey roentgenograms 
of the abdomen on patients over 40 years of 
age admitted to the University of Kentucky 
Medical Center. Of these 500 roentgeno- 
grams, 35 showed pathology unsuspected 
on an initial clinical evaluation and $2 
revealed suggestive evidence of pathologv 
requiring additional studies. A § year 
follow-up study of these 87 individuals 
revealed that only 7 patients (1.4 per cent 
of the original zoo) developed symptoms 
relevant to the reported roentgen findings. 
The low yield and relatively minor nature 
of much of the discovered pathology sug- 
gest, In contrast to our original conclusions, 
that a routine survey roentgenogram of the 
abdomen is probably not justified, 


Harold D. Rosenbaum, M.D. 
Department of Radiology 

University of Kentucky Medical Center 
Lexington, Kentucky 40506 
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MULTIPLE INTRASPLENIC ARTERIAL 
ANEURYSMS IN WILSON'S DISEASE* 


By HARRY L. STEIN, M.D.,f and ROBIN C. WATSON, M.D. 


NEW YORK, NEW YORK 


ILSON'S disease (hepatolenticular 

degeneration) is an hereditary dis- 
ease characterized by tremor, dysphagia, 
dysarthria, and dystonia, in the presence 
of cupriuria, amino-aciduria, elevated 
"free" copper, and a deficiency of cerulo- 
plasmin. Although neurologic symptoms 
secondary to pathologic changes in the 
brain generally predominate, some degree 
of cirrhosis of the liver is always present. 
In some patients, however, cirrhosis of the 
liver predominates, and the cause of death 
is portal hypertension, varices, and recur- 
rent episodes of hemorrhage. Celiac ar- 
teriography in one patient prior to a portal- 
caval shunt procedure disclosed multiple 
arterial aneurysms in the spleen and is the 
reason for reporting the case. 


REPORT OF A CASE 


The patient, a 19 year old white male, was 
diagnosed as having Wilson's disease at the age 
of 15 years. Presenting symptoms consisted of 
mental retardation, awkwardness, tremor, and 
ataxia. Kayser-Fleischer rings were noted on 
physical examination. Diagnosis was confirmed 
by the presence of cupriuria, and amino acid- 
uria. The patient was treated with a low copper 
diet, BAL and penicillamine, without improve- 
ment in his condition. Shortly thereafter, 
hepatosplenomegaly, thrombocytopenia, and 
leukopenia were noted. 

In March 1964, the first episode of upper 
gastrointestinal bleeding and hematemesis oc- 
curred. Two months later, there was a second 
bout of hematemesis and a diagnosis of esopha- 
geal varices was made and confirmed by a 
gastrointestinal series. Celiac arteriography was 
performed to evaluate the portal venous sys- 
tem. This revealed splenic artery microaneu- 
rysms and angiomatoid venous malformations. 
On October 15, 1964, following a percutaneous 


splenoportography which also confirmed the 
abnormalities, a portal-caval shunt was per- 
formed successfully. The portal pressure was 
42 cm. of HO. The patient's postoperative 
course was complicated by hepatic failure and 
coma, and subsequently, on the twelfth post- 
operative day, a massive gastrointestinal 
hemorrhage. The latter was so severe that the 
patient was reexplored in the hope of establish- 
ing the site of bleeding. The patient did not 
survive this surgery. 

Postmortem examination revealed a nodular 
liver which showed microscopic changes of 
cirrhosis. Passive congestion of the spleen and 
angiomatoid dilatation of the hilar splenic veins 
were present. On microscopic examination, 
large, dilated, thin-walled vascular channels, 
poorly demarcated from the surrounding 
parenchyma, were noted in the spleen. There 
was also diffuse hyperemia of the stomach and 
multiple sites of ulceration. Degenerative 
changes in the knees consisted of hyperplasia 
of the synovium; there was denudation of carti- 
lage, and the articular surfaces laterally were 
composed of bone showing fragmentation. 
Other pertinent findings included central corti- 
cal atrophy and degeneration of the lenticular 
nucleus and putamen, and Kayser-Fleischer 
rings. Analyses of all the organs revealed ele- 
vated levels of copper. 


DISCUSSION 


Hepatolenticular degeneration is inher- 
ited as a homozygous autosomal recessive 
trait. This results in biochemical abnor- 
malities manifested by elevated "free" 
copper, a deficiency in ceruloplasmin, cu- 
priuria, and amino aciduria Hypophos- 
phatemia and a normal serum calcium sug- 
gest an apparent defect in renal tubular 
absorption.! An adult and childhood form 
of Wilson’s disease exists. The childhood 
form generally begins between the ages of 


* From the Department of Radiology, The New York Hospital-Cornell Medical Center, New York, New York. 
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lic. 1. Barium contrast examination of the distal 
esophagus reveals broad, scalloped mucosal folds 
characteristic of varices. 


7 and 15 years. Although the first neuro- 
logic dystonia, the predominant 
symptoms and manifestations of the dis- 
ease often relate to cirrhosis of the liver.’ 
When present, esophageal varices m: ay be 
demonstrated by an upper gastrointestinal 


sign is 


Stein and Robin C. Watson June, 


1968 
series, as they were in this case (Fi nr, Th 
Roentgenologic changes mav also occur in 
the skeletal svstem, 
malacia and osteoar thritis. : 

Multiple intrasplenic arterial aneurysms 
and SNOUT malformations of the 
hilar splenic veins were discovered follow- 
ing Mer du in the patient 
reported above (Fig. 2. 41 and b). A case 
of multiple congenital aneurvsms of the 
splenic artery, its hilar and intrasplenic 
branches, has been previously reported by 
Rösch,’ anid in polyarteritis nodosa by 
Bron e£ al? Intrasplenic arterial abnormal- 
ities have also been reported in hamarto- 
mas‘ and can be seen in hemangioendo- 
theliomas as well. To our knowledge, such 
Intrasplenic vascular changes have not 


and consist of osteo- 


celiac 





arteriograms. 


lic. 2. Selective celiac (4) Arterial 
phase. A dilated, tortuous splenic artery is present. 
Note the multiple O aneurysms (arrows). 
(B) Capillary-venous phase. The splenogram and 
hepatogram reveal splenomegaly and a small liver. 
There is cirsoid dilatation of the hilar splenic veins. 
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been previously reported in Wilson's dis- 
ease. Whether this finding is of any signif- 
cance and an arteriographic characteristic 
of this disease is as yet unknown. Although 
celiac arteriography has been used’ to 
evaluate Laennec’s cirrhosis in this center 
for the past 3 years, intrasplenic arterial 
aneurysms in this group of patients has 
not been encountered. 


SUMMARY 


A case of Wilson’s disease, studied with 
selective celiac arteriography, showed 
splenic arterial and venous malformations. 

Intrasplenic arterial aneurysms are un- 
usual, Their presence in Wilson’s disease 
may be more than coincidental. 


Harry L. Stein, M.D. 
Department of Radiology 
Nassau Hospital 

Second Street 

Mineola, New York 11501 
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ADVANTAGES OF PRONE POSITIONING IN 
GASTROINTESTINAL AND GENITO- 
URINARY ROENTGENOLOGIC 
STUDIES IN INFANTS 
AND CHILDREN* 


By WALTER E. BERDON, M.D., DAVID H. BAKER, M.D., 
and JOHN LEONIDAS, M.D. 


NEW YORK, NEW YORK 


T simple maneuver of turning in- 
fants and children from their backs 
onto their stomachs and using this prone 
position as the basis for gastrointestinal 
. and genitourinary roentgenologic studies 
has proven to be a great advantage. It not 
only results in markedly improved visuali- 
zation of the kidneys on intravenous pyel- 
ography, but has led to more accurate ob- 
servations of the gastrointestinal tract. 
This includes distinguishing the small 
bowel from colon loops, determining 
whether intestinal obstruction is present 
and at what site, and detecting free air in 
the abdomen. 

Children react to pain and fear (whether 
from a needle puncture, the sight of a doc- 
tor's white coat, or from intestinal obstruc- 
tion and perforation) by air swallowing. 
'This can lead to gaseous flooding of the 
small bowel, obscuration of the kidneys, 
and marked confusion in interpreting plain 
abdominal roentgenograms when a ques- 
tion of obstruction arises. 

The conventional supine abdominal 
roentgenogram seems to create problems 
more easily than solving them. This is 
based on anatomic considerations that led 
to a switch to the use of the prone position 
as the basis for gastrointestinal and genito- 
urinary studies. 


ANATOMIC FACTORS IN LOCALIZATION OF 
INTESTINAL GAS 


'The abdomen may be considered as hav- 
ing two compartments, an anterior and a 


posterior one. Ín any given position, air 
rises to fill one group of structures as fluid 
settles to occupy the other. Just as is done 
in pneumoencephalography, the radiologic 
positioning should be designed to avoid 
confusing overlap of structures, and move 
the air (or barium if this be the contrast 
agent) to the area being studied. 

The supine position allows gas to fill the 
structures of the anterior compartment 
(Fig. 14). Stomach gas fills the antrum as 
fluid fills the fundus. This fluid-filled fundus 
may be mistaken for a left suprarenal 
mass. Similarly, a spurious "mass" can be 
due to a fluid-filled duodenal bulb on the 
right side.! The more anterior small bowel 
loops collect gas centrally in the abdomen. 
The portion of the colon on a mesentery, 
mainly the transverse and sigmoid colon,® 
also collects gas centrally while the poste- 
rior fixed parts of the colon, including the 
right and left colon and rectum, collect 
fluid. All this shift of gas results in maximal 
gaseous obscuration of the kidneys, creates 
spurious mass densities, and causes diffi. 
culty in distinguishing antral, small bowel 
and colon gas. 

In contrast, the posterior compartment 
fills with gas when the patientis prone (Fig. 
1B). Gastric air now fills the fundus, the 
duodenal bulb and the more posterior and 
lateral small bowel loops. Colon gas shifts 
from the medial transverse and sigmoid 
loops to the lateral posterior right and left 
colon and the rectum can fill all the way to 
the levator sling. Thus the central abdomen 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 1967. 
From the Department of Radiology, The Babies Hospital, Columbia-Presbyterian Medical Center, Columbia College of Physicians 


and Surgeons, New York, New York. 
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ig relatively free of gas, both from this 
gravitational shift as well as from a mild 
compressive effect afforded by prone posi- 
tioning. The kidneys and adrenal areas are 
well seen. The chance for confusing small 
bowel gas with gas in the transverse or 
sigmoid colon is reduced to a minimum. 

On the basis of these observations it is 
worth applying such prone positioning to 
gastrointestinal and genitourinary prob- 
lems and showing how advantageous the 
prone positioning is in establishing accu- 
rate diagnoses. 


GASTROINTESTINAL TRACT 


Since intestinal gas is largely swallowed 
air, it would seem easy to use this free, non- 
toxic contrast agent to assess the presence 
of obstruction and its site. This may be 
appropriate in high small bowel obstruc- 
tion, but is often confusing when supine 
roentgenograms are relied on to distinguish 
small bowel loops from colon. Also marked 
air swallowing can distend small bowel 
loops to mimic obstruction. 

Examples are shown where prone posi- 
tioning proved extremely valuable in rapid 
distinction of surgical emergencies from 
other causes of distention. 


A. CLOSED LOOP SMALL BOWEL OBSTRUCTION 
(REQUIRING RESECTION OF GANGRENOUS BOWEL) 
MIMICING COLON DISTENTION 


Case t. A 4 month old male infant presented 
with bile vomiting and abdominal distention. 
At birth a mid-descending colostomy had been 
performed for rectal agenesis with rectourethral 
fistula. At admission there was a 12 hour history 
of decreasing colostomy output and a “fecal” 
odor to the bile-stained emesis. 

The clinical diagnosis was colostomy mal- 
function and repeated enemas were given over 
the next few hours. Two sets of obstruction 
roentgenograms were taken, each showing the 
same supine (Fig. 24) and erect (Fig. 2B) 
findings of a long air fluid level in a large loop 
crossing the abdomen below the stomach. 
Haustrations and valvulae could not be seen 
in the loop. An initial erroneous interpretation 
of a dilated transverse colon secondary to the 
many enemas was made. At the second exami- 
nation, a prone roentgenogram (Fig. 2C) 
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SUPINE 


AIR RISES VENTRALLY 


FILLS: GASTRIC 
i ANTRUM 


TRANSVERSE 
COLON 


SIGMOID 
COLON 





PRONE 
AIR RISES DORSALLY 


FILLS: GASTRIC 
FUNDUS 





DUODENAL 
BULB 





RIGHT, LEFT 
COLON 








RECTUM 


Fic. 1. (4) Diagram of supine abdomen showing 
localization of air. Note obscuration of renal areas 
leading to confusion of the transverse and sig- 
moid colon with the small bowel. (B) Diagram of 
prone abdomen showing shift of air with resultant 
clearing of the renal areas, and improved separa- 
tion of the colon gas from the small bowel gas. 


showed the large loop to be of small bowel 
origin. To confirm this, an air enema study 
(Fig. 2D) via the colostomy showed an empty 
normal colon. Operation revealed 18 inches of 
gangrenous jejunum; this was due to a volvulus 
of small bowel about adhesions near the site of 
colostomy, 


Comment. The long delay (almost 10 


hours) between the first and second sets of 
roentgenograms led to small bowel gan- 
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bic. 2. Case 1. Closed loop small bowel obstruction mimicing colon gas. Patient has colostomy. (4) Supine view. 
Single dilated loop crossing abdomen below stomach mimics transverse colon. (B) Erect view. Single long 
airfluid level again mimics transverse colon. (C) Prone view. Acutely distended small bowel loop is clearly 
seen. This is same loop mistaken for colon in supine and erect views. (D) “Air enema” into colostomy stoma 
shows normal colon. Operation revealed gangrene of 18 inches of jejunum secondary to volvulus about 


adhesions from colostomy. 


grene. The error in diagnosis reflects the 
ready confusion of two anterior structures, 
the transverse colon and a markedly di- 
lated loop of small bowel. 

B. COLON DISTENTION IN VIRAL GAST ROENTERITIS 
MIMICING SMALL BOWEL MECHANICAL 
OBSTRUCTION 

Case 11. Ag month old girl presented, follow- 
ng an upper respiratory illness, with abdominal 
vomiting and abdominal distention. A 
agnosis of possible intussusception 


was made. Supine and erect roentgenograms 
(Fig. 3, 4 and B) showed large distended loops 
in the central upper abdomen with airfluid 
levels. A barium enema examination was re- 
quested to exclude intussusception. Before 
this was done, a prone roentgenogram was taken 
(Fig. 3C) that clearly showed all the dilated 
small bowel to actually be colon. The gas 
readily filled the rectum and right and left 
colon in this prone position. The barium enema 
examination was performed and was normal. 
It did reveal that air filled the transverse colon 
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in the supine position (Fig. 3D) and barium 
replaced it when the patient was prone (Fig. 
3E). This reflects the differential positioning 
of two contrast agents, one heavy and one light. 


Comment. The clinical history was in 
keeping with a postinfection intussuscep- 
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Fic. 3. Case mn. Enteritis with colon 
distention mimicing small bowel ob- 
struction. (4) Supine view. Several 
large centrally placed loops resemble 
small bowel. (B) Erect view. Mul- 
tiple airfluid levels create more con- 
fusion in distinguishing small. from 
large bowel. (C) Prone view. Air 
shifts to clearly outline dilated right 
and left colon and rectum with no 
signs of obstruction. 


ton and the initial 
strongly suggested mechanical small bowel 
obstruction. The simple act of turning the 
patient over readily revealed the true diag- 
nosis of a nonsurgical, presumably viral 
gastroenteritis. 


roentgenograms 


lic. 


3. (D and E) Barium enema showing air filling 
transverse colon in supine view to be replaced by 
barium in prone view. These shifts reflect the loca- 
tion of the viscus and the weight of the contrast 
agent. 


C. MALROTATION AND MIDGUT VOLVULUS 


One of the few emergency surgical prob- 
lems encountered in infants and children 
is the development of midgut volvulus in 
patients with malrotation and poor fixa- 
tion of the midgut. All too often, delay in 
diagnosis is noted. Bile vomiting is blamed 
on gastroenteritis; blood-streaked stools 
may be absent. Eventually gangrene of 
bowel develops, and gram negative septi- 
cemia ensues with death from the lethal 
action of endotoxin on the cardiovascular 
system. 

Plain roentgenograms of the abdomen 
may show partial duodenal obstruction in 
the form of two airfluid levels, one being 
gastric, the other duodenal —the so-called 
"double bubble” sign. With marked emesis, 
this mav be absent. Two cases of malrota- 
tion are presented in which the prone roent- 
genogram showed the partial duodenal ob- 
struction as well as, or better than, the erect 
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roentgenogram, and in which the supine 
roentgenogram gave no clue to the true 
diagnosis. In each case, if only a supine 
"flat roentgenogram of the abdomen" had 
been ordered, a dangerous delay in diagno- 
sis might have ensued. 


Case 111. A 3 year old boy presented with a 
confusing history of 2 days of bile emesis and 
2 months of diarrhea. No blood had been passed 
in the stools. Supine and erect roentgenograms 
(Fig. 4, 4 and B) showed a small amount of 
air in the stomach and little if any gas in the 
small or large bowel—neither the presence of 
intestinal obstruction nor its site could be 
established. However, the prone roentgenogram 
(Fig. 4C) showed an abnormally dilated duo- 
denum. This led to an emergency barium 
swallow study (Fig. 4D) showing a dilated, 
partly obstructed duodenum with malrotation 
of the jejunum. At operation, the duodenum 
was found to be compressed and obstructed by 
bands crossing from a left-sided cecum—these 
were divided. There had not been any volvulus 
of the midgut. 


Case tv. A 24 year old boy presented with 
fever, abdominal pain and bile-tinged emesis of 
12 hours’ duration. No blood had been noted 
in the stools. Supine roentgenogram (Fig. 54) 
showed only a mildly distended gastric antrum. 
Prone and erect roentgenograms (Fig. 5, B and 
C) demonstrated a dilated, partly obstructed 
duodenum with a "double bubble" on the erect 
roentgenogram. Immediate barium | enema 
study (Fig. £D) revealed a left-sided cecum. At 
operation, a 360° volvulus of the midgut was 
untwisted and bands from the left-sided cecum 
that partly obstructed the duodenum were 
divided. The midgut loops involved in the 
edematous and hemorrhagic 
but viable; no resection was necessary. 


volvulus were 


Comment. Any infant or child who vomits 
bile may be exhibiting partial duodenal ob- 
struction from malrotation and may be a 
candidate for midgut volvulus. The roent- 
genologic detection of the partial duodenal 
obstruction is all important; confirmatory 
barium swallow or barium enema examina- 
tion leads to emergency laparotomy. No de- 
lay can be tolerated. This is the reason for 
going beyond a diagnosis of "partial duo- 
denal obstruction, due either to malrota- 
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ic. 4. Case 11. Ma/rotation with duodenal obstruction. (A and B) Supine and erect views show small amount 
of gastric gas and fluid, almost gasless distal abdomen, no sign of presence or site of obstruction. (C) Prone 
view shows markedly dilated duodenum (arrows) suggesting partial obstruction. (D) Upper gastrointes- 
tinal series done as emergency reveals malrotation of the small bowel with partial obstruction of the duo- 
denum (arrow). Operation: division of bands from left-sided cecum crossing duodenum. Volvulus not 
present. 


tion, duodenal stenosis, or annular pan- makes detection of duodenal obstruction 
creas" —the first of these three is anemer- difficult. Antral air in the stomach may be 
gency, the second and third can await better the only finding. The prone roentgenogram 
hydration of the patient. is ideal for allowing pooling of gas in the 

The supine roentgenogram usually now ascendent duodenal bulb. In one of our 
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ic. 5. Case tv. Ma/rotation with midgut volvulus and duodenal obstruction. (A) Supine view shows no signs of 
presence or site of obstruction. (B and C) Prone and erect views show dilated partly obstructed duodenum 
(arrows). (D) Barium enema examination done as emergency shows malrotation with left-sided cecum 
(arrow). Operation: untwisting of 360° volvulus of midgut and division of bands crossing from left-sided 


cecum over duodenum. 


cases, 1t actually was diagnostic when the 
erect roentgenogram showed no abnormal- 
ity. 

D. DETECTION OF FREE INTRA-ABDOMINAL AIR 

The finding of free intra-abdominal air in 
infants and children can reflect a varied 
group of perforations. These range from 
gastric and small bowel perforations shortly 


after birth (supposedly on an anoxic basis) 
to small bowel and colonic perforation in 
necrotizing enterocolitis and in. obstruc- 
tion, either from atresia or as in Hirsch- 
sprung's disease. Finally, traumatic perfor- 
ation, from enema tube tips or a thermom- 
eter, may result in a rectosigmoid perfora- 
tion. 

The younger the infant, the greater the 


likelihood that clinical findings may con- 
fuse the issue and delay diagnosis. Since the 
infant is lethargic and may be icteric, an in- 
tensive work-up for "sepsis" may be neces- 
sary. Hours may pass as blood and spinal 
fluid cultures are drawn. 

When abdominal distention is noted, 
only a supine plain roentgenogram of the 
abdomen may be ordered. In such supine 
positioned roentgenograms, the detection of 
free air 1s often extremelv difficult. This re- 
flects the fact that the free air, a lucent con- 
trast agent, is seen overlying the liver. The 
combination of the liver's water densitv 
and the lucency of the free air results in an 
“increased lucency of the liver." This is 
often a subtle finding. When enough air is 
present, the flanks bulge and the falciform 
ligament is clearly seen over the liver (Fig. 
64). This in its most obvious form is the 
“football” sign of pneumoperitoneum as 
noted by Miller. Unfortunately it requires 
large amounts of free air to be easily noted. 

The prone roentgenogram does not de- 
pend on a change in liver lucency in the de- 
tection of free air. The air now (Fig. 65) 
collects lateral to the liver and spleen and 
displaces them medially, much as free air 
on an erect roentgenogram displaces these 
structures downward. Not only may the 
prone roentgenogram detect small to large 
amounts of free air easily missed on the 
supine roentgenogram, but 1t occasionallv 
has shown free air not seen on erect roent- 
genograms.? 


E. TRAUMATIC PERFORATION OF THE RECTUM 
FROM A THERMOMETER 

Case v. A fullterm male infant presented 
with abdominal distention and lethargy at 3 
days of age. Blood and spinal fluid cultures for 
"sepsis" were negative. Because of increasing 
distention, abdominal roentgenograms were 
obtained. The supine roentgenogram (Fig. 7.7) 
showed liver lucency and the falciform ligament 
crossing through the liver. The prone roentgeno- 
gram showed actual collections of free air push- 
ing the liver and spleen medially (Fig. 7B). At 
operation a perforation of the rectosigmoid 
colon was found and repaired. There was no 
enterocolitis and biopsy showed normal gan- 
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ic. 6. Pneumoperitoneum. (A) Diagram of supine 
localization of free air. The "football" sign will wot 
be demonstrated unless large amounts of free air 
are present. (5) Diagram of prone localization of 
free air. The air lateral to the liver and spleen is 
easily seen; even small amounts of free air can be 
found in the prone position. 


glion cells. In retrospect, it was found that a 
rectal temperature had been taken shortly 
before the infant's course deteriorated. 


Comment. All too commonly only a single 
roentgenogram, almost always supine, 1s 
the only abdominal roentgenogram re- 
quested on sick infants. This is particularly 
true with premature infants and the roent- 
genogram 1s also commonly taken with a 
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Fic. 7. Case v. Traumatic perforation of rectum in newborn infant by thermometer. (A) Supine view shows lu 
cency over liver, outlining of falciform ligament. (7) Prone view. The large collections of free air lateral to 
liver, stomach and spleen (arrows) are more readily seen than in supine view. 





l'1G. 8. Intravenous pyelography. (A and B) Prone views usually show the left kidney to be lower than the 
right, reflecting a greater mobility. This is a normal finding. 
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Fic. 9. Intravenous pyelography. (A) Preinjection pyelogram shows little gas to obscure kidneys. (5) Five 
minutes after injection, with crying from pain of needle, the infant has swallowed considerable air to create 
partial obscuration of kidneys. 


portable unit. It 1s in this context that the 
use of the prone position seems advan- 
tageous. [t is no substitute for a full series 
of roentgenograms (including erect and de- 
cubitus 1f needed) to fully resolve compli- 
cated gastrointestinal problems. 


GENITOURINARY SYSTEM 
A. KIDNEYS 


Prone positioning has been used for some 
years in adults as a supplemental view in 
intravenous pyelography.? This was based 
on the layering of the contrast material to 
dependent positions, and the need to out- 
line the anteriorly placed renal pelvis, ure- 
ters, and all the calvces. 

[ts use in infants and children started 
from the same premise but 1t soon became 
apparent that this was not the main bene- 
fit to be gained. The kidney outlines them- 
selves were seen to be more readily cleared 
of overlying gas, especially if the trans- 
verse and sigmoid colon were gas-filled. 

Magnification or unsharp renal outlines 
have not been a problem in the pediatric 
age group. Certain changes in the range of 
"normal" have to be accepted. The left 
kidney is commonly at the same level or 
lower than the right in prone positioned 
intravenous pyelograms (Fig. 8, ,7 and B). 


Carbonated beverages are not necessary 
when using the prone position. All too of- 
ten, the supine patient given such drinks 
merely passes the gas into the small bowel 
with obscuration of the kidneys. Compari- 
son of pre- and postinjection intra- 
venous pyelograms (Fig. 9, Æ and B) shows 
air swallowing resulting from fear and pain. 

Were it possible, the patient should ar- 
rive for examination prone, be injected 
prone, and all roentgenograms should be 
taken prone. Anv swallowed air would then 
be trapped in the gastric fundus or burped 
up. Geraghtv has used this approach in 
adults as well as in children with success.’ 

DB. ADRENALS 

Large adrenal masses are readily seen bv 
their downward and lateral displacement of 
the kidneys. Smaller masses and their effect 
on the calvces are easily hidden by gas. As 
was mentioned, the gastric fundus and duo- 
denal bulb may present spurious "masses" 
in supine roentgenograms.! 


Cushing's syndrome with adrenocortical 
adenoma 
CASE Vi. A 
with hypertension, osteoporosis with vertebral 
collapse, moon facies and abdominal purple 
striae. Intravenous pyelograms showed a left 


10 year old boy presented 
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lic. 10. Case vi. Intravenous pyelography in case of left adrenocortical adenoma in patient with Cushing's 
zyndrome. (A and B) Supine and prone views. The calcified mass is better seen in the prone view (arrows). 
(C) Supine nephrotomogram suggests possibility of right suprarenal mass (arrows). This is actually a fluid 
filled duodenum. (D) Prone nephrotomogram demonstrates air to fill duodenum showing the spurious 


nature of “mass” (arrows). 


3 em. adrenal mass with calcification. It was Nephrotomography confirmed the hndings but 


more readily seen in the prone as compared to showed, on supine cuts (Fig. 10C), a right 
the supine roentgenogram (Fig. 10, 4 and B). triangular suprarenal mass. Prone tomographic 


"2. 


/ 
[SUPINE } pene 





bic. 11. Case vir. Intravenous pyelography in case of right paras pinal ganglioneuroblastoma with flaccid paresis 
of legs. (A) Supine view. The lesion is poorly seen due to obscuration by gas. (B) Prone view clearl y shows 
downward and lateral tilt of right kidney, calcifications in mass, and pedicle changes reflecting intraspinal 


extension (arrow), 
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cuts (Fig. 10D) revealed this “mass” to be the 
duodenal bulb, air filled on the prone cuts. At 
surgery a left adrenocortical adenoma was re- 
moved; the right side was normal. 


Right ganglioneuroblastoma presenting with 
flaccid paresis — 

Case vir. An 18 month old girl with flaccid 
paresis was referred for roentgenography of the 
spine; this revealed a right paraspinal mass. 
Intravenous pyelograms were immediately 
obtained. The supine roentgenogram (Fig. 
114) showed the paraspinal mass poorly and 
the right kidney was obscured. The prone 
roentgenogram (Fig. 115) clearly demon- 
strated the typical downward and lateral tilt of 
the right kidney by the adrenal tumor. Surgery 
revealed a right adrenal mass extending to and 
into the spinal canal. Radiotherapy following 
biopsy has led to 23 years of follow-up, during 
which time all signs and symptoms have dis- 
appeared; the patient now shows only a small 
right paraspinal calcification. 

Comment. In each case the lesion was 
noted on supine roentgenograms but more 
readily seen in prone views. Diagnosis of a 
spurious "mass" of the duodenal bulb or 
gastric fundus! is avoided in using the 
prone position. 


SUMMARY AND CONCLUSIONS 


The use of the prone position in gastro- 
intestinal and genitourinary roentgen stud- 
ies in children has proved to be of great 
advantage over conventional supine posi- 
tioned roentgenograms. It has helped to de- 
tect obstruction when present, and its site. 
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Small bowel loops have been separated 
more readily from the colon and free air has 
been more easily recognized. Kidney and 
adrenal areas have been more clearly 
shown. 

The anatomic basis for the advantages 
of the prone method is discussed. 

While obviously not solving all prob- 
lems, it has replaced supine positioning as 
the "standard" in gastrointestinal and 
genitourinary examinations. 


Walter E. Berdon, M.D. 

Radiology Department 

Babies Hospital 

Columbia Presbyterian Medical Center 
Broadway & 167th Street 

New York, New York 10032 
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REMOTE CONTROL PRONE PRESSURE 
SPOT FILMING* 


By DAVID B. HAYT, M.D.,f and DONALD SIMON, B.E.E.+t 


BRONX, NEW YORK 


EMOTE control gastrointestinal fluo- 
roscopy has its advocates who claim 
significant advantages in personnel radia- 
tion protection, ease of manipulation of 
heavy image amplified fluoroscopic spot 
filming devices mounted with multiple re- 
cording cameras, and rapidity of examina- 
tion of patients. 
In our experience with this type of 
equipment certain disadvantages have been 
evident: 


1. Inability to manipulate the patient 
completely automatically. Instead, 
the lack of a device for obliquing and 
rotating the patients, and moving 
them laterally in the supine and prone 
positions has necessitated a great de- 
gree of patient cooperation. Turn- 
tables for this purpose perform a use- 
ful function in the upright position, 
but are not particularly helpful with 
the patient in the supine or prone po- 
sition. 

Poor communication, since the pa- 
tient Is separated to some degree from 
the radiologist, who must communi- 
cate over an intercom system; only 
the most cooperative patients are able 
to comprehend and follow the maneu- 
vers required. 


I2 
. 


As a result this method is inapplicable to 
à large percentage of in-patients. Because 
of the inability to completely maneuver 
the patient and the reliance on verbal com- 
mands at a distance, elderly or debilitated 
patients, patients who cannot stand, those 
with language barriers, amputees, disori- 
ented patients, and patients in shock or 
otherwise uncooperative are not able to be 
adequately examined by this modality. 


Inadequate compression devices. Many 
radiologists believe that the gloved palpat- 
ing hand is the only satisfactory means of 
examining the patient during gastrointesti- 
nal fluoroscopy, while others feel that a 
combination of gravity positioning maneu- 
vers and compression devices are equally 
satisfactory. We adhere to this latter point 
of view, but are of the opinion that upright 
pressure spot filming of the duodenal bulb 
Is not satisfactory in patients in whom the 
bulb is incompletely filled in this position, 
and in those patients who cannot stand. In- 
flatable prone pressure paddles have been 
employed for a number of years with good 
results in prone pressure spot filming, but 
positioning of the duodenal bulb over the 
paddle can be difficult, especially if the pa- 
tient is not able to cooperate fully. ! 


METHOD 


In order to extend the usefulness of re- 
mote control gastrointestinal fluoroscopy 
to virtually all patients, a cradle-like im- 
mobilization device for rotation and lateral 
movement of the patient has been in use in 
our department since December, 1965. The 
Cordis Rotocor patient rotator, a device 
employed for obliquing and rotating pa- 
tients during cardiac catheterization and 
angiography was adapted to this purpose. 
The unit is capable of rotating a patient 
360° in the upright position, and can also 
rotate a patient through a 360° circle about 
a horizontal axis if the patient is firmly 
strapped in place with 4 Velcro straps. 

A 180° rotation from right lateral to left 
lateral was selected, however, because of 
the inadvisability of suspending patients 
from the cradle by straps. The Cordis con- 
trols were tied into the remote control fluo- 


* From the Department of Radiology, Misericordia-Fordham Hospital, Bronx, New York. 


T Director, Department of Radiology. 
t Assistant Physicist. 
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roscopic panel and together with the motor 
driven tabletop permitted full rotation of a 
patient, 60 inches of longitudinal patient 
positioning, and 8 inches of lateral patient 
positioning. This is in addition to the move- 
ments of the amplifier itself. 

Various methods of prone pressure spot 
filming were attempted, virtually all of 
which involved the use of an inflatable pres- 
sure bag. The most satisfactory method 
was to place the patient prone in the Cordis 
cradle, cut a window in the cradle in the 
appropriate area of the duodenal bulb of 
the average patient, and maneuver a prone 
pressure paddle under this area directly un- 
der the duodenal bulb. A conventional 
prone pressure paddle was then modified. 
In order to maneuver this paddle indepen- 
dently of the table and cradle, 1t was at- 
tached by means of struts to the fluoro- 
scopic image amplifier carriage, extended 
below the cradle and resting on ball- 
bearing casters on the table (Fig. 1). 
The paddle was permanently aligned with 
the image amplifier so that positioning of 
the amplifier over the duodenal bulb would 
automatically position the paddle. The 
unit was then inflated by means of a CO, 
cylinder in the control booth with tubing 
running through the wiring tunnels of the 
remote control unit under the floor and 
exiting through the fluoroscopic carriage. 
The struts allow the paddle to pivot during 
inflation. The paddle has a cutout on the 
table side and also on the cradle side to al- 
low the balloon to expand above and below 
it when the table is in the horizontal posi- 
tion. 

The purpose of this is to compensate for 
the differences in cradle-table separation at 
varying obliquities, since the radius of cur- 
vature of the cradle does not correspond to 
its rotational axis, and, therefore, does not 
maintain a uniform cradle-table distance 
on rotation. The location of the cutout was 
determined by marking the position of the 
duodenal bulb in all patients over a 6 
month period. A 15X15 cm. cutout was 
made to encompass the majority of the 
duodenal bulbs (Fig. 2). Manual reposition- 
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Modified prone pressure paddle showing 
struts which attach it to fluoroscopic carriage. 
Ball-bearing casters on underside allow it to slide 


over roentgenographic table freely. Extra thick- 
ness rubber balloon expands above and below 
freely. 


ing of the patient after a preliminary ob- 
servation and before strapping in position 
with the patient prone must be performed 
in about one-third of the cases (Fig. 3). 


DISCUSSION 


We have been impressed by the problem 
of performing a rapid, thorough gastro- 
intestinal examination on hospital in. 
patients, particularly those who are not 
able to fully cooperate. In our hospital 
approximately 28 per cent of the patients 
are now over the age of 65. In addition, 
there are many younger patients who have 
language problems or are too weak or con- 
fused or otherwise unable to cooperate for 
a conventional examination. We have been 
notably disenchanted with remote control 
equipment for this segment of the patient 
population, which appears to be on the 
increase. Conventional image amplified 
gastrointestinal roentgenography, although 
performed in a lighted room, makes it more 
difficult to maneuver the patient than the 
conventional fluoroscopic screen. There 
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Fic. 2. Inflated paddle seen through a 15X15 cm. 
cutout in patient rotating cradle. Size of cutout 
enables freedom of positioning balloon accurately. 


has been a need for a system which enables 
the radiologist to maneuver these patients 
rapidly and easily with a minimum of 
patient cooperation through the complex 
motions involved in a good upper gastro- 
intestinal examination. In almost 2 years 
of operation of the system, it has not been 
necessary to utilize the table side controls 
in a single patient. Only 1 patient has 
complained of a feeling of “falling” neces- 
sitating termination of the examination. 
A number of patients with gastrointestinal 
hemorrhage or those in or near shock 
examined by this method have fainted in 
the upright position without consequences, 
since they are strapped in place. They 
have merely been returned to the Trendel- 
enburg position with the return of con- 
sciousness. Íntubated uncooperative pa- 
tients may be given barium through the 
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nasogastric tube with a remotely controlled 
barium on-off switch. 

We have generally succeeded in achiev- 
ing this by the combination of the cradle 
and remotely controlled inflated pressure 
paddle. Related developments have also 
helped. The changeover time to spot filming 
has been reduced from 2 seconds to 0.5 
seconds by adjustment of various relays 
and the exposure time with 120 kv., 7o 
mm. spot filming has been shortened so 
that cooperation in the form of suspension 
of respiratory motion is less necessary. 

We have not yet achieved, however, a 
completely power assisted examination, 
which 1s our goal. A technician must un- 
strap the patient and turn him around once 
during the examination, and in approxi- 
mately one-third of the cases re-position 
him over the window of the cradle. The 
cradle shape causes a more posterior direc- 
tion of the duodenal bulb in some patients 
than does the flat table. At present, ex- 
posure times in heavv patients are still 
longer than desirable. Optical svstem and 
phototiming changes, and the use of a 
large focal spot 220 ma. station will obviate 
these problems. 

The entire arrangement, however, per- 
mits much greater precision and ease of 
positioning of the paddle than conventional 
methods, and greater accuracy and ease of 
positioning of the patient for all types of 





liG. 5. Patient in place with cradle in left posterior 
oblique position and balloon inflated, compressing 
duodenal bulb. 
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maneuvers than is found with conventional 
equipment, even with a relatively healthy, 
cooperative patient. 


FUTURE DEVELOPMENTS 


In 2 years of operation we have not found 
that multiple 70 mm. spot filming has 
really reduced the number of overhead 
roentgenograms necessary to an apprecia- 
ble degree. Since the most efficient use of 
this expensive equipment and its radiolo- 
gist-operator would be to reserve it exclu- 
sively for the fluoroscopic portion of the 
examination on hospital in-patients, it 
would be desirable to perform preparation 
of the patient for the examination and over- 
head studies in another room. We are in- 
vestigating rapid change cradles, automa- 
tion of overhead filming and multi-table 
rooms in this regard. 


SUMMARY 


A remote control fluoroscopic unit has 
been modified by the addition of an angio- 
graphic cradle and remotely inflated pneu- 
matic prone pressure paddle to provide 
servo-assisted gastrointestinal examina- 
tions in debilitated or uncooperative pa- 
tients. 

The system provides greater accuracy 
and ease of positioning of these patients 


Remote Control Prone Pressure Spot Filming 


459 


than conventional equipment, and results 
in a high quality examination. It further 
automates the examination of cooperative 
patients by remote control fluoroscopy. 

Several approaches toward methods for 
more efficient utilization of remote control 
equipment are mentioned. 


David B. Hayt, M.D. 
Department of Radiology 
Misericordia-Fordham Hospital 
600 East 233rd Street 

Bronx, New York 10466 
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IHE FIFTIETH ANNUAL MEETING OF THE 
AMERICAN RADIUM SOCIETY 


"E American Radium Society held its 
Fiftieth Annual Meeting in Miami 
Beach, April 8-11, 1968 at the Hotel 
Fontainebleau. The scientific sessions were 
in the comfortable French Room on the 
lobby floor of this large and attractive 
hotel. The attendance by members and 
guests amounted to a total registration of 
631, representing 177 members, 216 scien- 
tific guests and 238 ladies. 

The meeting was officially called to order 
Monday morning, April 8 by the president, 
Dr. John L. Pool of New York. Dr. Robert 
Zeppa welcomed the Society to Miami 
Beach on behalf of Dr. W. Dean Warren, 
Dean of the School of Medicine, University 
of Miami. He encouraged the visitors to 
enjoy the sunshine and recreational facil- 
ities of the area. 

Dr. John L. Pool, President of the So- 
ciety, delivered the Presidential Address 
titled “The Role of the Specialist in Medi- 
cine and Society.” He emphasized the 
necessity of national societies to bring the 
specialists out of their restricted areas and 
encourage viewing of the whole picture of 
illness. He stated that dissent and disagree- 
ment are part and parcel of the medical 
education process. Since our membership is 
not homogeneous, we should attempt to 
attract workers in the fields of nuclear 
medicine, internal medicine, pediatrics, the 
surgical specialties as well as the radiation 
therapist who now predominates. Our 
forums can be improved by encouraging 
membership for individuals in all fields of 
cancer therapy. The Society could usefully 
consider supporting a fellowship for train- 
ing. Prizes to encourage investigative work 
by trainees is another mechanism which 


could be employed to promote the ideals of 
original investigation in our field of in- 
terest. 

The first scientific session under the 
chairmanship of Dr. Sol. B. Gusberg began 
with the presentation by Dr. Donald G. C. 
Clark of the Memorial Cancer Center of 
New York on the treatment of ovarian 
cancer following a study of 527 cases be- 
tween 1947 and 1960, including classifica- 
tion, treatment and results. Dr. Clark was 
followed by Dr. Jerome M. Vaeth who 
advocated the use of preoperative radia- 
tion therapy in the management of carci- 
noma of the ovary. 

Dr. Victor A. Marcial of Puerto Rico 
spoke on the combination of external irra- 
diation and curie therapy used preopera- 
tively in adenocarcinoma of the endome- 
trium; Dr. Luis Delclos of Houston pre- 
sented information on the significance of 
involvement of the cervix in adenocar- 
cinoma of the uterus; and Dr. A. Badib of 
Buffalo related his experiences on recurrent 
endometrial cancer with techniques and 
end results of treatment. Other papers pre- 
sented during this session dealt with 
curative treatment of Hodgkin's disease 
and the sites of recurrence and extension in 
malignant lymphomas treated with radical 
radiation therapy. 

A panel discussion on the treatment of 
solid malignant tumors in childhood was 
held with Dr. Lester W. Martin of Cin- 
cinnati representing surgery, Dr. Giulio 
J. D'Angio of Minneapolis speaking for 
radiation therapy and Dr. M. Lois Murphy 
from New York discussing chemotherapy. 
The different aspects of management of 
the special neoplasms were thoroughly 
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discussed. Dr. Lemuel Bowden, moderator 
of the panel, presented 3 cases for opinions 
on management by the panelists. 

During the early evening, a reception 
was held for the entire membershin and 
ladies in the French Room of the hotel 
sponsored by the Atomic Energy of 
Canada, Ltd. 

The second scientific session on Tuesday 
morning, under the chairmanship of Dr. E. 
Richard King, began with a discussion of 
extradural metastases in children and a 
radiotherapeutic approach for rapid relief 
of cord compression by Drs. M. Tefft and 
M. D. Schulz. This presentation was 
followed by a discussion of radiation toler- 
ance of the thoracic cord by Drs. Theodore 
L. Phillips and Franz Buschke. Discussion 
of these 2 papers was carried on by Dr. 
Philip Rubins of Rochester, New York and 
Dr. James G. Pearson of England. Dr. 
Richard H. Hesse of Houston presented his 
experiences on combined intra-arterial in- 
fusion and radiotherapy for the treatment 
of advanced cancer of the head and neck. 
Treatment of carcinoma of the larynx by 
Dr. Robert J. Bloor; the natural history 
and the radiation treatment of the lympho- 
reticulosarcomas of the nasopharynx by 
Dr. J. F. Bohorquez; and radiotherapy of 
cancer of the base of the tongue by Dr. 
Paul W. Scanlon were presented before the 
morning intermission. Considerable dis- 
cussion by various members of the audience 
was carried out on the papers dealing with 
carcinoma of the head and neck. 

Dr. Frank Hendrickson spoke on chemo- 
surgery in the treatment of facial skin 
cancers, reviewing the technique of zinc 
chloride application. Dr. R. H. Perry. of 
Walter Reed General Hospital presented 
his technique on interstitial irradiation in 
the management of malignant disease of 
the facial structures. Dr. Stewart Lott of 
Baltimore presented dosimetric considera- 
tions in cobalt 60 rotational therapv for 
esophageal lesions: A comparison of transit 
and intraluminal dose measurement. Dis. 
cussion of these 3 papers was carried on by 
Dr. Marvin Williams and Dr. Bernard 
Roswit. 
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A panel discussion on the treatment of 
esophageal cancer was held during. the 
latter part of the morning session with Dr. 
Vincent P. Collins acting as moderator. 
Dr. James G. Pearson of the Royal In- 
firmary, Edinburgh, Scotland spoke on the 
value of radiotherapy in the management 
of esophageal cancer; Dr. Komei Nakavama 
of the Tokvo Women's Medical College 
presented material on the surgical treat- 
ment combined with preoperative con- 
centration irradiation for esophageal 
cancer; Dr. W. D. Rider of the Princess 
Margaret Hospital, Toronto, Canada pre- 
sented a 15 year review of his opinions on 
the management of carcinoma of the 
esophagus; and Dr. John T. Goodner of 
New York gave his experience in resec. 
tional surgery for cancer of the esophagus. 
Following considerable discussion by mem- 
bers and guests, the second scientific ses. 
sion was adjourned. 

A reception was held in the early evening 
for members and guests at the beautiful 
La Gorce Country Club sponsored bv the 
Radium Chemical Company. 

The third scientific session on Wednes- 
day morning included a variety of subjects 
and was held under the chairmanship of 
Dr. James F. Nolan. Dr. Charles L. Martin 
presented a group of long-time survivals of 
a variety of malignant neoplasms of the eye 
and adjoining structures treated with ra- 
diation therapy. Survivals ranged from f 
to 30 years. Dr. Robert H. Sagerman re- 
ported on cases of radiation-induced neo- 
plasia following external beam therapv for 
children with retinoblastoma. A total of 22 
secondary carcinomas were found including 
2 cases of thyroid carcinoma. The risk of 
carcinogenesis was directly proportional to 
the dose, increasing from 1.5 per cent with 
doses of 3,500-5,000 r to 37 per cent with 
doses of 16,000 r or greater. Dr. W. R. 
Hendee presented experimental data on the 
development of ultrastructural radiation 
injury and Dr. W. S. Maxfield reported on 
cutaneous reaction to radiation therapy in 
the form of erythema multiforme. Follow. 
ing a brief discussion by several members in 
attendance, Dr. Ulrich K. Henschke re- 
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lated his experiences on interstitial implan- 
tation of radioactive seeds during tho- 
racotomy for primary lung cancer and 
Dr. Carl T. Rinker discussed the value of 
pre and post irradiation azygography in de- 
termining surgical resectability of pul- 
monary carcinoma. 

A variety of other subjects was presented 
including clinical application of computer 
dosimetry in interstitial radium therapy; a 
new rectal dosimetry catheter for use in 
radiotherapy of carcinoma of the uterine 
cervix; a light analog system for radio- 
therapy planning; toxicity due to combined 
localized abdominal irradiation and intra- 
venous actinomycin D treatment in dogs; 
and the role of endolymphatic isotope 
therapy in the treatment of malignant 
melanoma. 

The highlight of the meeting was the 
annual presentation of the Janeway Lec- 
ture. Dr. Clifford L. Ash of Toronto intro- 
duced the speaker, Dr. W. Gerald Cosbie, 
Vice Chairman of the Ontario Cancer 
Treatment and Research Foundation. Dr. 
Ash related, in eloquent terms, the back- 
ground of Dr. Cosbie and the many ac- 
tivities in which he was engaged to help 
establish this foundation. The title of Dr. 
Cosbie's lecture was “The Centralization of 
Cancer Services—How Far Should It Go?" 
He outlined in detail the history of the es- 
tablishment of cancer centers throughout 
Canada and especially in the province of 
Ontario. With a population of over 
7,250,000 people living in an area of 
412,582 square miles, regional clinics were 
set up in Toronto, Hamilton, Kingston, 
London, Ottawa and Windsor. Consulta- 
tion and follow-up clinics were set up in 
approximately 18 other locations. This 
foundation was incorporated in 1943 to 
conduct a program of diagnosis, treatment 
and research in cancer, including: (a) the 
establishment of a hospital center with 
facilities for diagnosis and treatment; (b) 
the laboratory and clinical investigation of 
cancer problems; (c) the co-ordination of 
facilities for treatment; (d) the establish- 
ment of diagnostic centers in general hos- 
pitals or elsewhere; (e) the adequate report- 
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ing of cases and the recording compilation 
of data; (f) the education of the public in 
the importance of early recognition and 
treatment; (g) the providing of facilities for 
undergraduate and postgraduate study; 
(h) the training of technical personnel; (1) 
the providing and awarding of research 
fellowships; and (j) the transportation of 
patients and necessary escorts to treatment 
centers for diagnosis, treatment and in- 
vestigation. Substantial building grants 
were made to hospitals where the clinics 
were located in order to provide suitable 
accommodation and adequate cobalt 60 
and x-ray therapy units were installed. He 
showed photographs of the Princess Mar 
garet Hospital in Toronto, the Hamilton 
Clinic, the new wing of the Victoria Hos- 
pital in London, the bedroom and lounge at 
the Princess Margaret Lodge and dining 
room of the Thameswood Lodge, London, 
Clinic. The personnel included radio- 
therapists, surgeons, internists, pediatri 
cians, pathologists, physicists and radio- 
biologists. In addition to treatment, re- 
search and follow-up services, a division of 
rehabilitation medicine was established at 
the University of Toronto. Periodic con- 
ferences were held to report end results of 
treatment and progress of research. Dr. 
Cosbie ended his talk by stating that 
“Circumstances always alter cases and it 
is very doubtful if any one plan of centrali- 
zation will satisfy every situation. The most 
we claim, therefore, for the program which 
has evolved in Ontario, is that for the time 
being it seems to be reasonably satisfac- 
tory." 

The Annual Banquet, preceded by a 
Social Hour, was held in the attractive 
West Ballroom of the hotel. Dr. John L. 
Pool introduced distinguished personalities 
at the speakers' table and 1n the audience. 
He expressed appreciation of the loyal 
services rendered by all the committees of 
the Society, especially the Arrangement 
Committee. The Janeway Medal was pre- 
sented to Dr. W. Gerald Cosbie for his 
many contributions in the field of cancer 
and for his many activities related to the 
Ontario Cancer Treatment and Research 
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Foundation. Members and guests also 
participated in dancing during the evening. 

The fourth scientific session on Thursday 
morning under the chairmanship of Dr. 
Fernando G. Bloedorn began with a dis- 
cussion of the use of electron beam therapy 
in head and neck and breast cancer by 
Dr. Norah duV Tapley and the treatment 
of mycosis fungoides with a high energy 
scanning electron beam by Dr. Melvin L. 
Griem. Dr. George Richards spoke on the 
use of hydroxyurea as a radiosensitizer in 
head and neck cancer; Dr. Philip Rubin 
presented changing perspectives in oxygen 
breathing and radiation therapy of cancer; 
and Dr. R. J. R. Johnson discussed his 
experiences with hyperbaric oxygen and 
external radiation in the treatment of 
cancer in various sites. 

Dr. Robert W. Rand related his experi- 
ences on stereotaxic transsphenoidal biopsy 
and cryosurgery of pituitary tumors in- 
cluding the management of acromegaly, 
Cushing’s disease, meningiomas and cranio- 
pharyngiomas. Dr. Theodore R. Miller 
presented his technique on transantro- 
sphenoidal hypophysectomy which he has 
used in approximately 115 cases. Discus- 
sion was entered into by Dr. George Adel- 
stien of Northern Ireland in which he 
stated that following hypophysectomy, he 
injected 10 microcurie Yt?! plugs. 

Dr. Sheldon Baum reported on response 
to radiation therapy of osseous lesions de- 
tected on radioisotope bone scans; and 
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Dr. Malcolm A. Bagshaw discussed his 
experiences on the radiotherapy of apparent 
primary mediastinal seminoma in 7 pa- 
tients treated at Stanford University since 
March, 1961. Twenty-eight cases have 
been reported in the world literature and 
the details of therapy could be evaluated in 
only 17 cases. 

The last, but not least, subject for dis- 
cussion was a panel on cancer of the prostate 
with Dr. Juan A. del Regato acting as 
moderator. The participants included Dr. 
Ralph A. Straffon of The Cleveland Clinic, 
who spoke on the surgical aspects, Dr. 
John C. Bailar of the National Cancer In- 
stitute who spoke on the statistics carried 
out on patients at the Veterans Adminis- 
tration Hospitals evaluating the over-all 
benefit of treatment of cancer of the pros- 
tate. Dr. Frederick W. George of the Los 
Angeles General Hospital presented the 
value of radiotherapy. 

The Fiftieth Annual Meeting of the 
American Radium Society proved to be 
most interesting from the standpoint of its 
excellent scientific program and by the 
unusual opportunities of recreational and 
social events in the Miami Beach area. The 
members and guests of the Society owe a 
debt of gratitude to its President, Dr. 
John L. Pool, to Dr. Ivor Fix and the mem- 
bers of his Arrangement Committee and to 
the Fontainebleau Hotel for its efforts in 
providing many excellent facilities. 

Harry Hauser, M.D. 
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Reproduced from oil portrait, painted by Mr. George Lynch of H inston-Salem on commission 
of the Robert J^ Reeves Radiological Soi tety 


ROBERT JAMES REEVES, M.D. 
1898-1968 


N February 24, 1968, Radiology lost 
one of its finest leaders. Those who 
were fortunate enough to have been asso- 
ciated with Robert J. Reeves will always 
remember him for his warm friendship and 
thoughtful guidance, superior professional 
ability, proficiency as a teacher and ad- 
ministrator, and dedication to the best 
interests of radiology and the highest ideals 
of medicine. 
Robert J. Reeves was born in Dallas, 


Texas, on the 28th of December, 1898. His 
preliminary and collegiate education was 
obtained in his native state and he received 
his medical degree from Baylor University 
in 1924. He was a Veteran of World War I. 

It was during internship at Baylor Uni- 
versity that this voung, lanky Texan de- 
cided for a career in Radiology. Enjoying 
an excellent scholastic record, Dr. Reeves 
obtained residency appointment in Ra- 
diology at Massachusetts General Hospital 
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under the able tutelage of Dr. George W. 
Holmes. On completion of residency train- 
ing and with a firm dedication to an aca- 
demic career, Dr. Reeves joined the faculty 
and staff of the Department of Radiology 
of the Columbia-Presbyterian Medical 
Center in New York Citv. Here this voung 
radiologist came under the guidance and 
influence of another of Radiology’s eminent 
leaders, Dr. Ross Golden. It is a certainty 
that Dr. Golden further influenced Dr. 
Reeves toward excellence in his. chosen 
field of endeavor. All of Dr. Reeves' asso- 
ciates know of the close friendship and high 
regard both of these gentlemen held for 
each other. 

When Duke University established its 
School of Medicine in 1930, its search for a 
Chairman of the Department of Radiology 
culminated in Dr. Reeves' appointment to 
that position. He remained as Chairman 
until 1965, when, at the age of 67, he be- 
came Chairman Emeritus. 

The opening of the School of Medicine 
at Duke afforded Dr. Reeves an opportu- 
nity to exercise his talents as teacher and 
administrator. Starting with barely ade- 
quate departmental facilities and with one 
resident, Dr. Reeves developed an efficient 
departmental staff, and an outstanding 
resident training program. His influence 
among the group of bright young academi- 
cians enlisted for the facultv of this new 
medical school was important in imple- 
menting and continuing the progress and 
renown of the school. 

Along with his devotion to his depart- 
ment and school, Dr. Reeves took an ac- 
tive part in local and regional medical 
affairs. He was Director of the Department 
of Radiologv at Lincoln Hospital, Dur- 
ham. He was a member of the Medical 
Committee of the Armed Forces Institute 
of Pathologv and a consultant to the 
Atomic Energv Commission. He served as 
President of the Durham-Orange County 
Medical Society (North Carolina) and 
was a member of the Durham Branch of 
the American Cancer Society, the North 
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Carolina Radiological Society, the Radiol- 
ogy Section of the Southern Medical So- 
ciety, the American Medical Association, 
the American College of Radiology, the 
American Roentgen Ray Society and the 
Radiological Society of North America. 

While Dr. Reeves engaged in a vigor- 
ously active professional life, he was a man 
of great thoughtfulness. Married at the age 
of 38 to Gipsie Proctor, he was devoted to 
his family and the two Reeves daughters, 
Betsv and Judy. Fishing and hunting were 
his special hobbies, sports which he en- 
Joved up to a few months before his death. 
In his early vears and throughout the first 
vears of his career at Duke, Dr. Reeves 
was an avid aviator, piloting his own 
plane on flights throughout the South. As 
professional and family responsibilities in- 
creased, he reluctantly abandoned this 
pleasure. 

Robert J. Reeves will be best remem- 
bered by his associates and confreres, and 
particularly by the men and women he has 
trained, for his thoughtfulness, interest in 
others, and for the quiet warmth of his 
personality. In 1959, his past and present 
residents proved their regard and affection 
for their "Chief," Bob, as he was regularly 
known to all of them, by the formation of 
the Robert J. Reeves Radiological Society. 
This Society has met on a number of occa- 
sions 1n. reunion at Duke to honor Bob 
Reeves. The response and attendance at 
these metings are a significant symbol of 
the respect which he engendered. 

In 1967, largely through the efforts of 
the Society, a Robert J. Reeves Library 
was established in the Department of 
Radiology at Duke University. 

It is a measure of this man that with a 
full knowledge of his wide-spread malig- 
nant melanoma, he remained active as a 
teacher and member of the working faculty 
of his institution until almost the very end. 
While desperately ill, he continued to par- 
ticipate actively in the resident training 
program of his department. His fortitude 
and courage throughout the final phases 
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of his illness have left their mark on every- by his many colleagues and associates who 
one who knew him. As a close associate were privileged to work and study with 
has so ably expressed this sentiment, "I him. 
hope that I can face that final part of my 
life with the courage and grace that he J. Sraurrer Lenman, M.D. 
demonstrated to all of us." 230 North Broad Street 

Dr. Reeves will be fondly remembered Philadelphia, Pa. 19102 
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DIWAN CHAND AGGARWAL, M.D. 
1896-1967 


We LH i assing away of Dr. Diwan 
Chand Aggarwal on November 30, 
1967 at the age of 71, at his residence, 10B 
Curzon Road, New Delhi, India has lost 
one of the earliest pioneers in Radiology, 
whose hard work and devotion to the pro- 
fession had earned him a great recognition. 

Dr. Diwan Chand, was born on Septem- 
ber 30, 1896 at Lahore in an eminent 
familv. His father Lala Hari Chand was a 
leading advocate specializing 1n Municipal 
laws. 


He was a brilliant student and was 
greatly interested in mechanics. In defer- 
ence to the wishes of his father he joined 
King Edward Medical College, Lahore 
rather than the Engineering College at 
Roorkee, little knowing that in his medical 
practice, he would be handling machines 
and would keep his interest in technology 
for the benefit of ailing humanity. He ob- 
tained the degree in Medicine in 1922 and 
settled down in general practice at Lahore. 

Soon he was attracted to Radiology, 
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which was the new medical science and was 
making news then. He decided to attend a 
training course in Radiology at the X-Ray 
Institute at Dehradun, the first of its kind 
started by the British Government in In- 
dia. After completing his training with 
merit, he started his Radiology Clinic in 
Lahore, Punjab (now in Pakistan). In 
those days he worked with a very noisy 
X-Ray equipment, like induction coil, open 
conductors and gas tubes. In a short time 
his pioneer venture became a reputed 
Clinic and he came to be regarded as an 
authority in his own sphere. 

His enthusiasm for and his success in 
Radiology attracted his sons too, the eldest 
of whom joined him after graduating in 
1938 and was initiated to Radiology at his 
Clinic. Dr. Diwan Chand trained his son 
so well that his services were later asked for 
at the Medical College, Amritsar. He was 
left alone to cope with his ever-expanding 
practice after 10 years of collaboration 
with his son. By then another son had been 
trained to join him. 

By this time, Dr. Diwan Chand had 
made his name among the leading Radiol- 
ogists in India. As ill-luck would have it, 
due to the partition of the country he had 
to leave his established practice at Lahore 
and start anew in Delhi, where he founded 
the most modern and best equipped private 
Clinic. His youngest son also took up Radi- 
ology and joined him in practice in the 
later period of his life. 

He was so much aware of the hazards of 
radiation that he always took good care 
of himself and his patients in this respect. 
It is a testament to his care and wisdom 
that in spite of the fact that he had used 
such primitive machines in the earlier 
years of his practice and in spite of the fact 
that he had practiced Radiology for over 
forty years, he had no evidence of injury 
from x-ray radiation. 

Not one to seek aggrandizement, he was 
still ever active in the societies to which he 
belonged. These included the British Medi- 
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cal Association, the Indian Medical Asso- 
ciation and the Indian Radiological Asso- 
ciation. He was the founder member of the 
Indian Radiological Association. His ser- 
vices to the profession were amply recog- 
nized even in his early career when he was 
elected President of the British Medical 
Association (Punjab Branch, Lahore). He 
was elected President of the Indian Radio- 
logical Association for 1957-58. He was 
very active in the Delhi State Radiological 
Association and was thrice elected its 
President. 

In 1959 he was elected an Alternate 
Chairman of the Indian Delegation to the 
International Congress of Radiology held 
in Munich, Germany. 

Dr. Diwan Chand Aggarwal since the 
mid-thirties made repeated contributions 
to the AMERICAN JOURNAL OF ROENTGEN- 
oLocy, Rapium THEARPY AND NUCLEAR 
MEDICINE. 

We, who knew Dr. Diwan Chand well, 
will long remember him for his unique and 
refreshing sense of humor, his great faith 
in his friends and his love for them. As the 
Secretary of the Indian Journal of Radiol 
ogy, I came in contact with him practically 
every day of his last four years, as the 
office of the Journal is stationed in his 
Clinic. I shall ever remember his kindness, 
enthusiasm and seemingly limitless energy, 
which I found unchanged even after he was 
taken ill His interest in modern x-ray 
technology always fascinated me and many 
times we have discussed various equipment 
problems walking along the lawns of ro 
Curzon Road. 

He leaves behind him his devoted wife, 
six sons, four daughters and grandchildren, 
and very many friends and admirers, who 
will miss him greatly for his human touch, 
fatherly advice and the all endearing smile 
of deep humanity. 


Dr. O. P. Buanpwaj 
10 Curzon Road 
New Delhi, India 
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AMERICAN RADIUM SOCIETY 
ELECTS OFFICERS 

Át the Fiftieth Annual Meeting of the 
American Radium Society held at the 
Hotel Fontainebleau, Miami Beach, Flor- 
ida, April 7-11, 1968, the following officers 
were elected: Prestdent, Dr. Juan del Re- 
gato, Colorado Springs, Colorado; Presi- 
dent-Elect, Dr. Fernando G. Bloedorn, 
Boston, Massachusetts; zst Vice-President, 
Dr. Clifford L. Ash, Toronto, Ontario, 
Canada; 2nd Vice-President, Dr. H. Peter 
Mueller, Boston, Massachusetts; Secretary, 
Dr. John V. Blady, The Parkway House, 
8201 Benjamin Franklin Parkway, Phila- 
delphia, Pennsylvania 19103; Treasurer, 
Dr. James F. Nolan, 1407 South Hope 
Street, Los Angeles, California 90015. 

The Chairman of the Executive Committee 
is Dr. Justin J. Stein, Los Angeles, Cali- 
fornia. 

The Fifty-first Annual Meeting of the 
Society will be held at the Bellevue Strat- 
ford Hotel, Philadelphia, Pennsylvania, 
April 28-30, 1969. 


ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 


RSNA Refresher Courses: 
Postgraduate Instruction 

The Thirtieth Midsummer Radiological 
Conference of the Rocky Mountain Radio- 
logical Society will be held at the Brown 
Palace Hotel, Denver, Colorado, August 
15-17, 1968. 

Guest speakers are: Richard H. Marshak, 
M.D., New York; Elias G. Theros, M.D., 
Washington, D.C.; Mannie M. Schechter, 
M.D., New York; and Jerald DeNardo, 
M.D., San Francisco. 

Doctor Marshak will discuss ulcerative 
and granulomatous colitis, newer aspects 
of the malabsorption syndrome, and le- 
sions of the stomach. 

Doctor Theros will discuss a correlative 
study of alveolar and interstitial disease 


of the lung, the varied manifestations of 
pulmonary neoplasm, and periosteal reac- 
tions in bone. 

Doctor Schechter’s subjects will be ex- 
tracerebral hemorrhage, radiology of aneu- 
rysms and supra and parasellar lesions. 

Doctor DeNardo will have two presenta- 
tions at the main meeting on various as- 
pects of isotope scanning of organs, and 
will give a third discussion at the Annual 
Meeting of the Rocky Mountain Division 
of the Society of Nuclear Medicine which 
will be held at noon on August 17, 1968. 

A roentgen diagnostic panel conducted 
by Marvin L. Daves, M.D., Professor of 
Radiology, University of Colorado Medi- 
cal Center, will include all of the guest 
speakers. Other speakers will be Andrew B. 
Crummy, Jr., M.D., F. Gilbert Merrill, 
M.D., and Marcus Smith, M.D., as well as 
several others. 

The social events include a pre-meeting 
cocktail party on Wednesday evening at 
the 26 Club, a banquet at the Brown Palace 
Hotel on Friday evening, a trip to Central 
City on Saturday for dinner at the historic 
Teller House, and if desired, attendance at a 
play at the famous Opera House. 

Ás a continuing program in postgraduate 
education, The Radiological Society of 
North America, in cooperation with the 
Rocky Mountain Radiological Society, 
wil present two refresher courses. The 
courses will be given by William Martel, 
M.D., Ann Arbor, Michigan, on Thursday 
and Friday afternoons, August 15 and 16, 
1968. Both courses will discuss “The Radi- 
ology of Arthritis." 

Attendance 1s limited to radiologists, in- 
cluding graduate students and residents in 
radiology, and medical students certified 
by the Deans of their respective medical 
schools. There will be no registration fee 
for these courses but all who attend must 
be registered at the registration desk so 
that they may be properly identified. 
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Ány comments concerning the courses 
or suggestions for future presentations 
should be directed to the Chairman of the 
Refresher Course Committee: Hillier L. 
Baker, Jr., M.D., Mayo Clinic, Rochester, 
Minnesota 54590I. 


SYMPOSIUM DEVOTED TO SELECTED 
TOPICS IN THE FIELD OF 
NUCLEAR MEDICINE 

A symposium devoted to current devel- 
opments in Nuclear Medicine will be held 
at the Albert Einstein College of Medicine, 
Yeshiva University, on September 18-20, 
1968 in the Bronx, New York. 

In addition to the local Faculty, a dis- 
tinguished Faculty of Guest Speakers will 
conduct the discussions. 

The list of the Guest Speakers includes: 
William Ashburn, M.D., Bethesda, Md.; 
Merrill Bender, M.D., Buffalo, N. Y.; 
David Charkes, M.D., Philadelphia, Pa.; 
William Friedman, M.D., Bethesda, Md.; 
Alexander Gottschalk, M.D., Chicago, 
Ill.; Hiram Hart, M.D., New York, N. Y.; 
Arthur Hutner, M.D., New York, N. Y; 
Philip Johnson, M.D., New York, N. Y.; 
David Kuhl, M.D., Philadelphia, Pa.; 
John McAffee, M.D., Syracuse, N. Y; 
E. James Potchen, M.D., St. Louis, Mo.; 
James L. Quinn, M.D., Chicago, IIL; 
George Taplin, M.D., Los Angeles, Calif.: 
and Henry Wagner, M.D., Baltimore, Md. 

For further information please contact 
Leonard M. Freeman, M.D., Department 
of Radiology, Albert Einstein College of 
Medicine, Yeshiva University, Eastchester 
Road and Morris Park Avenue, Bronx, 
N. Y. 10461. 


OAK RIDGE ASSOCIATED UNIVERSITIES 


The 22nd in a series of annual confer- 
ences devoted to the field of nuclear energy 
has been scheduled for August 26—28, 1968 
in Gatlinburg, Tenn. The theme of this 
year's meeting is “Abundant Nuclear 
Energy." The program is supported by the 
U. S. Atomic Energy Commission and con- 
ducted by the Oak Ridge Associated Uni- 
versities in cooperation with Oak Ridge 
National Laboratory. 
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The objective of the conference is to offer 
the participants—members of university 
and college engineering faculties—an up- 
to-date picture of the peaceful applications 
of nuclear energy which they, in turn, can 
make a part of their engineering curricula, 
The expansion of the uses of nuclear power 
and the resulting demand for well trained 
nuclear engineers, scientists and techni- 
cians has emphasized the necessity for such 
"continuing education" in the field. 

Proposed conference topics include im- 
plications of low cost nuclear energy on 
industrial processes; production of metals; 
agricultural fertilizers; technology of elec- 
trolytic methods; low temperature heat; and 
unusual applications of abundant and 
cheap nuclear power. 

Further information concerning the con- 
ference may be obtained from the Special 
Projects Office, Oak Ridge Associated 
Universities, P. O. Box 117, Oak Ridge 
Tenn. 37830. 


THE AMERICAN SOCIETY OF 
RADIOLOGIC TECHNOLOGISTS =~ 

The Fortieth Annual Convention of the 
American Society of Radiologic Technol- 
ogists, will be held at the Statler-Hilton 
Hotel, Los Angeles, California, June 15-20, 
1968. 

SOCIETE FRANCAISE DE 
RADIOPROTECTION 

The Société Française de Radioprotec- 
tion (S.F.R.P.) will organize a European 
Congress in Palais de l'Europe, Menton 
(Alpes Maritimes), on October 9—11, 1968. 
The Congress is under the patronage of the 
International Association of Radioprotec- 
tion. 

The main themes scheduled for discus- 
sion are: First day—Dosimetry of Radia- 
tions of Low Energy or Slow Tracts; Sec- 
ond day— Technical Means of Protection 
Against External Irradiation or Internal 
Contamination with Radiations of Low 
Energy or Slow Tracts; and Third day— 
Quantitative Aspect of the Biologic Ef- 
fects of the Irradiation, Possibility of Its 
Utilization in Dosimetry. 
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A scientific and technical exposition on Secretary, the Scientific Committee will be 
radioprotection will be arranged in con- composed of Delegates designated by the 
junction with the Congress. European Societies of Radioprotection. 

Under the Chairmanship of M. Koren, For further information please write to 
President of the Scandinavian Society of Secretariat Radioprotection, 81 rue Ga- 
Radioprotection, assisted by M. François, briel Péri, Montrouge (92) France. 


It is with deep regret that we announce the death on May 16, 1968, in Cincinnati, 


Ohio, of Dr. Harold G. Reineke; distinguished member and Past President of 
the American Roentgen Ray Society 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return for 
the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


Tue SpinaL Corp. By H. Vakili, M.D., The 
Roentgen Department, Serafimer Hospital, 
Stockholm, Sweden. Cloth. Pp. 368, with 263 
illustrations. Price, $12.00. Intercontinental 
Medical Book Corporation, 381 Park Avenue 
South, New York, N. Y. 10016, 1967. 


The title of this book is misleading. The book 
is mainly a series of summaries of the clinical 
and radiologic findings in 210 patients who had 
lesions involving the spinal cord. More than 
half of these cases are illustrated. Most of the 
llustrations are lateral gas myelograms, but 
there are some anteroposterior gas myelograms, 
some ordinary roentgenograms of the spine and 
some vertebral angiograms. Unfortunately, 
there are no angiograms of intraspinal vascular 
lesions below the neck. There are no opaque 
myelograms, either oil or Abrodil. 

The preliminary sections on anatomy and 
embryology are very short and add little to 
descriptions in standard anatomic texts; the 
author does not use the current anatomic 
nomenclature (N.A.P.). Notably lacking is the 
description of the blood vessels entering the 
cord in the thoracic and upper lumbar areas. 
There is nothing on the microscopic anatomy of 
the cord, the tracts of the cord or the physiology 
of the cord. There is very little on the pathology 
of the spinal cord. 

Gas myelograms are difficult to reproduce 
and the method of reproduction used in this 
book is not well suited for roentgenograms. For 
this reason, the gas myelograms in many cases 
have been sketched or traced to better show the 
findings. Impressions on one side of the paper 
often show through on the reverse side further 
degrading the roentgenograms. 

The author's difficulty with English occa- 
sionally obscures his meaning and at least 
once seems to lead to error. 

Since the book mainly concerns gas myelog- 
raphy in patients with spinal cord disease, it 
would have been more appropriate that the 
illustrations be of atlas quality. 

This book would be of value only to those 


radiologists, neurologists and neurosurgeons 
with some interest in gas myelography. . 
D. L. McRaz, M.D. 


Cecit-Loges: TexTsBook or Mepicine. Edited 
by Paul B. Beeson, M.D., Nuffield Professor 
of Clinical Medicine, University of Oxford; 
and Walsh McDermott, M.D., Livingston 
Farrand Professor Public Health, Cornell 
University Medical College. Twelfth edition. 
Cloth. Pp. 1738, with many illustrations. 
Price, $20.50. W. B. Saunders Company, 
West Washington Square, Philadelphia, Pa., 
1967. 

Nearly all of the physicians trained in the 
United States have had at some time during the 
course of their medical education more than 
just a passing acquaintance with the Cecil-Loeb 
Textbook of Medicine. Most of us have had to 
rely on its good council frequently in order to 
refresh our memory and to expand our knowl- 
edge of medicine. This is particularly true of 
physicians in the specialty fields, such as Ra- 
diology, who must deal daily with countless 
diagnostic problems related to the entire field 
of medicine. Medical knowledge is continually 
expanding; and therefore all good textbooks 
must periodically be revised. Since the Cecil. 
Loeb Textbook of Medicine is a cut above the 
good texts, it is not surprising that a new and 
totally revised edition is now available. 

A gap of four years separates the present edi- 
tion from its predecessor. This twelfth edition 
is also 40 years older than the original effort 
published in 1927. This marks a mile-stone that 
few other texts have achieved. While other basic 
textbooks have become bulkier and harder to 
handle, this one has decreased in size by almost 
100 pages. Space has been conserved by narrow 
ing the width of the margins and decreasing the 
size of the type, in addition to increasing the 
number of lines per column. The final product 
still remains an easily readable and well illus- 
trated text. There are 226 newly written ar- 
ticles, 57 of which cover subjects new to the 
text itself. There are also approximately 169 
contributors to the present publication. Fifty- 
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two are new to the text but not to the field of 
medicine. The articles are concise and factual; 
and the references are up to date, many from 
the year 1966. Many sections of the text have 
been changed radically and given an entirely 
new approach, including the sections on fluid 
and electrolyte balance, on diseases of bone, on 
diseases of the nervous system, on diseases due 
to chemical agents, and also the section on the 
environmental and physical factors in disease. 
The final and refreshing fact is that this one 
volume work is reasonably priced, even in this 
age of inflationary costs. 

There can be no doubt that a textbook of this 
quality would be a welcomed and useful addi- 
tion to any physician’s medical library. The 
Radiologist uses many different texts to supple- 
ment and expand his diagnostic prowess during 
the course of a year; and this one unquestion- 
ably would be in constant use and of constant 
value. 


Kennety M. Nowicxi1, M.D. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoENTGEN Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Jung Hotel, New 
Orleans, La., Oct. 1-4, 1968. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. John V. Blady, The Parkway House, 
2201 Benjamin Franklin Parkway, Philadelphia, Pa. 
19130. Annual meeting: Bellevue Stratford Hotel, 
Philadelphia, Pa., April 28-30, 1969. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Ill., Dec. 1-6, 1968. 

AMERICAN COLLEGE or RapDIOLoGy 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: Regency Hyatt 
House, Atlanta, Ga., Feb. 18-22, 1969. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Kenneth L. Krabbenhoft, Harper Hospi- 
tal, Detroit, Mich. 48201. Annual meeting: San Fran- 
cisco, Calif., June 16-20, 1968. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building, spem Minn. 

The Spring 1968 oral examination will be held at the 
Fontainebleau Hotel, Miami Beach, Florida, June IO-14, 
inclusive. The deadline for filing applications was Decem- 
ber 31, 1967. Candidates eligible for this examination will 
not be required to take the written examination. 

The first written examination will be held the latter 
half of June 1968 in various centers of the country for all 
residents having completed 3 years of a proved training 
as of June 30, 1968. Deadline for filing or this examina- 
tion and the oral examination of December 1968 was 
December 31, 1967. 

AMERICAN ASSOCIATION or PHYSICISTS IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann M edical College, 
230 N. Broad St., Philadelphia, Pa. 19102. Annual meet. 
ing to be announced, 

AMERICAN SOCIETY or THERAPEUTIC RaDIOLocists 
Secretary, Dr. J. A. del Regato, Penrose Cancer Hospital, 
Colorado Springs, Colo. 80907. 

AMERICAN Society For DiaGNosTIC ULTRASOUND 
Secretary, Dr. Charles C. Grossman, 552 N. Neville St., 
Pittsburgh, Pa. 15213. 

TWELFTH INTERNATIONAL CONGRESS OF RaproLocv 
President, Dr. Kempo Tsukamoto, 9-1, 4-chome, Angewa, 
Chiba, Japan. Meeting: Hotel New Otani, Tokyo, Japan, 
Oct. 6-11, 1969. 

TENTH INTER-AMERICAN CONGRESS OF RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

President, Dr. Juan A. del Regato, Colorado Springs, 
Colo., USA. 

Secretary, Dr. F. Bloedoon, Boston, Mass., USA. 
Meeting: San Juan, Puerto Rico, 1971. 

INTER-AMERICAN CoLLEGE or RADIOLOGY 
President, Dr. Oscar Soto, H. Urteaga 480, Lima, Pert. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Brower, Birmingham, Ala. Meets 
time and place of Alabama State Medical Association. 

ALAsKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 


Arizona RaDIoLocica Society 
Secretary-Treasurer, Dr. Robert E. Steyskal, sso W. 
Thomas Rd., Phoenix, Ariz. 85013. Two regular meetings 
a year. Annual meeting at time and place of State Medi- 
cal Association and interim meeting six months later. 

ARKANSAS CHAPTER OF AMERICAN CoLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. of 
Arkansas Medical Center, Little Rock, Ark, 72201, 

ARKANSAS RaDioLoGICAL Society 
Secretary, Dr. Charles W. Anderson, 11083 Poplar, Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ASSOCIATION or Universrry RADIOLOGISTS 
Secretary-Treasurer, Dr. Harry Z. Mellins, S.U.N.Y. 
College of Medicine, Brooklyn, New York 11201. Annual 
Meeting: Ohio State Universi ty School of Medicine, 
Columbus, Ohio, May 9-1 I, 1968. 

ATLANTA RADIOLOGICAL Society 
Secretary, Dr. Donald R. Rooney, Burnt Hickory Road, 
Marietta, Ga. Meets monthly except during three sum- 
mer months, on third Tuesday, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, Major Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York. 
N. Y. Meets quarterly. 

Biock ey RanioLocicAL Society 
Secretary-Treasurer, Dr. R. John Gould, 
Rd., Drexel Hill, Pa. 19026, 

BLvEGRAss RaproLocicAL Society 
Secretary-Treasurer, Dr. Joe Bernard, Central Baptist 
Hosp., Lexington, Kentucky 40503. Meets quarterly, 

BnaookLvN RaproLocicaL Society 
Secretary, Dr. Skottowe DePass, 69-13 Forest Ave., 
Brooklyn, N. Y. 11227. Meets first Thursday of each 
month, October through June. 

Burrato RapioLoaicar Society 
Secretary, Dr. Richard Sheehan, 36 Briarlee Drive, Tona- 
wanda, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

CaLiFonNIA RADIOLOGICAL Society 
Secretary, Dr. James J. McCort, Santa Clara Valley 
Med. Ctr., San Jose, Calif. Meets annually during meet- 
ing of California Medical Association. 

CaTAWBA VALLEY RADIOLOGICAL SociETY 
Secretary, Dr. Emmett R. White, P. O. Box 303, Ruther- 
ford College, N. C. 28671. Meets every Friday, Dept. of 
Radiology, Valdese General Hosp., Valdese, N. C., at 
I2:OO NOON. 

CENTRAL New York RADIOLOGICAL SociETY 
Secretary- Treasurer, Dr. George, Mitchell, Radiology 
Department, Syracuse Memorial Hospital, Syracuse, 
N. Y. 13210. Meets first Monday each month, October 
through May. 

CENTRAL Onto RADIOLOGICAL SocrETv 
Secretary, Dr. Ollie E. Southard, 2787 Tudor Rd., 
Columbus, O. 43209. Meets second Thursday in October, 
November, January, and March 15 and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

Cuicaco RoENTGEN Society 
Secretary-Treasurer, Dr. Howard C. Burkhead, 2650 
Ridge Ave., Evanston, Ill. 60201. Meets second Thurs- 
day of each month, October to April, except December, 
at the University Club of Chicago. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Castele, 18869 
Canyon Rd. Parkview Park, Ohio 44126. Meetings at 
7:00 P.M. on fourth Monday of October, November, 
January, February, March and April. 
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* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CoronApo RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Seibert, Denver Gen. Hosp., 
Denver, Colo. 80218. Meets third Friday of each month 
at Denver Athletic Club from September through May. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

DaLLas-Fort WorTH RADIOLOGICAL SociETY 
Secretary- Treasurer, Dr. Robert J. Atcheson, 1401 S. 
Main St., Fort Worth, Texas 76104. Meets monthly, 
third Monday, at Southwest International Airport at 
6:30 P.M. 

Detroit RoENTGEN Ray SOCIETY 
Secretary, Dr. David P. Corbett, Harper Hospital, 
Detroit, Mich. 48201. Meets monthly, first Thursday, 
October through May, at David Whitney House, 1010 
Antietam, at 6:30 P.M. 

East Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Allen B. Freitag, 411 3oth Str., Oakland, 
Calif. 94609. Meets first Thursday each month, Oct. 
through May, at University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. T. F. Haase, Jr., 205 Medical 
Arts Building, Knoxville, Tenn. Meets in January and 
September. 

FLorIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. John C. Jowett, Orlando, Fla. Meets twice 
annually, in the spring with the annual State Society 
Meeting and in the fall. 

FLoripa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Allen M. Sheer, so1 E. Buffalo Ave., 
Tampa, Fla. 33603. Meets in January, March, May, 
July, September and November. 

GronGiA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. L. Clements, Jr., 134 LaGrange St., 
Newman, Georgia 30263. Meets in spring and fall with 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sylvan H. Sarasohn, North 
Miami General Hospital, 1701 Northeast 1 27thSt., North 
Miami, Fla. 33161. Meets monthly, third Wednesday 
at 8:00 P.M. at Jackson Memorial Hospital, Miami, Fla. 

GREATER St. Louis Society oF RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawatt RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. K. Wang, P.O, Box 256, 
Wahiawa, Oahu 96786. Meets third Monday of each 
month at 7:30 P.M. 

HEALTH Puysics SOCIETY 
Secretary, John W. Thomas, Philadelphia, Pa. Annual 
Meeting: Denver-Hilton Hotel, Denver, Colo., June 
16-20, 1968. 

Houston RADIOLOGICAL SOCIETY . 

Secretary, Dr. Thomas S. Harle, 1200 Moursond Drive, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at the 
Doctors’ Club, 8:00 p.M., Houston, Tex. 

IpaHo STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 

ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, Ill. Meets in the spring and fall. 

INDIANA RoENTGEN SOCIETY, INc. 

Secretary, Dr. Edwin F. Koch, Jr., 915 University Ave., 
Muncie, Ind. 47303. Meets first Sunday in May and dur- 
ing fall meeting of Indiana State Medical Association. 

Iowa RADIOLOGICAL SOCIETY 
Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, Iowa. Luncheon and business meeting during 
annual session of Iowa State Medical Society. The scien- 
tific section is held in the autumn. 

Kansas RADIOLOGICAL SOCIETY 
Secretary-Treasorer, Dr. Robert C. Lawson, 310 Medical 
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Arts Bldg., 10th and Horne, Topeka, Kan. Meets in 
spring with State Medical Society and in winter on call. 

KENTUCKY CHAPTER, AMERICAN COLLEGE OF RADIOLOGY 
Secretary- Treasurer, Dr. Ralph C. Quillin, 1221 S. Broad- 
way, Lexington, Ky. 40504. Meets in April and Sep- 
tember. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lonc IsLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert J. Hochstim, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Harvey I. Meyers, 2010 Wilshire Blvd., 
Los Angeles, Calif. 90057. Meets second Wednesday of 
month in September, November, January, April and 
June at Los Angeles County Medical Association Build- 
ing, Los Angeles, Calif. 

LovisiANA-TExas GuLF Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Texas 77701. 

MAINE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert A. Bearor, Maine Medi- 
cal Center, Portland, Maine 04102. Meets in June, Sep- 
tember, December and April. 

MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Henry Startzman, Medical Arts Building. 
Baltimore, Md. 

MEMPHIS RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Vernon I. Smith, Jr., Suite 203, 
1085 Madison Ave., Memphis, Tenn. 38104. Meets first 
Monday of each month at John Gaston Hospital. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Indiana. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MILWAUKEE RoENTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
ou Monday, October through May, at University 

ub. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

MississiPPI RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Dan T. Keel, Jr., 504 Chippewa 
St., Brookhaven, Miss. Meets third Thursday of each 
month at the Heidelberg Hotel, Jackson, at 6:00 P.M. 

MissouRI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Harold B. Rapp, Cape Girar- 
deau, Mo. 

MonTANA RADIOLOGICAL SOCIETY 
Secretary, Dr. Clark Grimm, Great Falls, Montana. 
Meets at least once a year. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Otto A. Troester, 924 Sharp 
Building, Lincoln, Nebraska 60508. Meets third Wednes- 
day of each month at 6 P.M. in Omaha or Lincoln. 

NEVADA RADIOLOGICAL SOCIETY 
Secretary, Dr. William G. Arbonies, Department of 
Radiology, St. Mary’s Hospital, Reno, Nev. 

New ENGLAND RoEnTGEN Ray SOCIETY 
Secretary, Dr. Morris Simon, 330 Brookline Ave., Boston, 
Mass. 02153. Meets third Friday of each month, October 
through May, at The Longwood Towers, 20 Chapel 
Street, Brookline, Mass., at 4:30 P.M. 

New HampsHirE RoentcEN Ray SOCIETY 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 
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New Mexico ASSOCIATION oF RADIOLOGISTS 
Secretary-Treasurer, Dr. Justin J. Wolfson, Department 
of Radiology, Bernalillo County-Indian Hospital, 
Albuquerque, New Mexico. 

New Mexico Society of RADIOLOGISTS 
Secretary, Dr. Phil Fox, Albuquerque, New Mexico. Four 
meetings annually, three held in Albuquerque, N. M., 
and one held at time and place of New Mexico State 
Medical Society annual meeting. 

New York ROENTGEN SOCIETY 
Secretary, Dr. David H. Baker, Babies Hospital, 3975 
Broadway, New York, N. Y. 10032. Meets monthly on 
third Monday at the New York Academy of Medicine at 
4:30 P.M. 

NonTH CAROLINA CHAPTER OF ACR. 
Secretary- Treasurer, Dr. Ira Bell, Hickory, 

NonTH CAROLINA RaptoLoGicaL Society 
Secretary, Dr. E. H. Schultz, North Carolina Memorial 
Hospital, Chapel Hill, N. C. Meets in the spring and fall 
each year. 

NonTH DAKOTA RADIOLOGICAL Society 
Secretary, Dr. A. Ohrt, 408 Medical Arts Bldg., Fargo, 
N. D. 58102. Meets at time of State Medical Association 
meeting. Other meetings arranged on call of the President. 

NonTH FLoniDA RaptioLocicAL Society 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 


Jacksonville 7, Fla, Meets quarterly in March, June, 
eptember and December. 


NC. 


Albany 6, N. Y. Meets in Albany area on second Wednes- 

day of October, November, March and April. 
NORTHERN CALIFORNIA RaptoLoGicAL Society 

Secretary- Treasurer, Ivan D. Siddons, 3701 J. St., Suite 

106, Sacramento, Calif. 95816. Meets fourth Monday of 

Sept., Nov., Jan., March and May at the Sutter Club in 


A ewan as Oxo RADIOLOGICAL Society 
ecretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 
Onto STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert D. Berkebile, Elyria Memorial 
Hospital, Elyria, Ohio 44035. 
OKLAHOMA STATE RADIOLOGICAL SociETY 
Mee Dr. pena F. Mauritson, 100 Utica Square 
ed. Center, Tulsa, Okla. 74114. Meets in Januar 
May and October. d " 
OnaNGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Logan, 301 Newport Blvd., 
Newport Beach, Calif. Meets fourth Tuesday of every 
month at Orange County Medical Association Building. 
OREGON RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Irving J. Horowitz, 2311 N.W. 
Northrup Str., Portland, Ore. 97210. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore, 
OnLEANs PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V, Schlosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday of each month. 
Pacific NORTHWEST RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Marvin Wallace, 555 108th Ave. 
N. E., Bellevue, Washington 98004. 
PENNSYLVANIA RADIOLOGICAL SOCIETY 
Frederick Weiland, 619 Ridgeway 


first Thursday of each month at 5 P.M., from October to 

May in Thompson Hall, College of Physicians. 
PITTSBURGH RoENTGEN Society 

Secretary, Dr. Edward R. Seitz, 601 Jenkins Bld ., Pitts- 

burgh, Pa. 15222, Meets second Wednesday o month, 

October through June, at Park Schenley Restaurant. 
RADIOLOGICAL Society or Connecticut, Ine, 

Secretary- Treasurer. Dr. Henry J. Fox, 1o Washington 

Ave., Bridgeport, Conn. Meetings are held quarterly. 
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RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Ciry 
Secretary, Dr. J. Stewart Whitmore, toro Rialto Bldg., 
Kansas City, Mo. Meets last Friday of each month. 

RADIOLOGICAL SOCIETY or KANSAS Ciry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month, 

RADIOLOGICAL SOCIETY oF LOUISIANA 
Secretary, Dr. Lester W. Eavenson, 2700 N apoleon Ave, 
New Orleans 15, La. Meets semiannually, during Loui- 
siana State Medical Socicty meeting and 6 months later. 

RapioLocicaL Society or New JERSEY 
Secretary, Dr. John W. Marquis, 12 Hawthorne Ave., 
East Orange, N. J. 07018. Meets in Atlantic City at time 
of State Medical Society meeting and in October or No. 
vember in Newark, N. J. 

RaDroLoGicAL Society or RHopE ISLAND 
Secretary-Treasurer, Dr. John M. Vesey, 1196 Elmwood 
Ave., Cranston, R. I. 

RaprioLocicAL Society or Soury DAKOTA 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D, 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Robert G. Williams, The Santa 
Barbara Medical Clinic, P.O. Box 1200, Santa Barbara, 
Calif. 93102. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE or New YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Holly wood 
Ave., Rochester 18, N. Y. 

Repwoop Empire RADIOLOGICAL Society 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicHMonbD County RADIOLOGICAL SOCIETY 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

Rocwester Roentcen Ray SOCIETY, Rocuester, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocky Mountain RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Robert W. Lackey, 4200 E. 
Ninth Ave., Denver, Colo. Annual meeting: Brown 
Palace Hotel, Denver, Colo., Aug. 15-17, 1968. 

SAN ANToNIO-MirtrTARY RADIOLOGICAL Society 
Secretary, Dr. Hugho F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Tex. Meets third Wednesday of 
each month in Fort Sam Houston Officer’s Club at 6:30 
P.M. 

SAN Dieco RapioLocicaL Society 
President-Secretary, Charles R. Henkelmann, 3909 Palm 
Drive, Bonita, Calif. 92002. Meets first Wednesday of 
each month at the Town & Country Motel. 

San Francisco Rapio.ocicat Society 
Secretary-Treasurer, Dr. Walter W. Herbert, Saint 
Francis Memorial Hospital, goo Hyde St., San Fran- 
cisco, Calif. 94109. Meets quarterly at the San Francisco 
Medical Society, 250 Masonic Ave., San Francisco, 
Calif. 94118. 

SANTA Ciara County RADIOLOGICAL Society 
Secretary, Dr. D. Brendan O’Donnell, 696 E. Santa 
Clara St., San Jose, Calif. 95112. Meets monthly at the 
Santa Clara County Medical Association Bldg., 700 
Empey Way, San Jose, Calif. 

SECTION ON RaproLocv, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SECTION ON RapioLocv, MEDICAL SOCIETY oF THE Dis. 
TRICT OF CoLUMBIA 
Secretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E. Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes. 
day of January, March, May and October at 8:00 P.M, 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Andrew F. Giesen, Jr., White-Wilson 
Clinic, Fort Walton Beach, Fla. 32548. Annual meeting 
to be announced. 
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se wary. De, George E. Crawford St. Elizabeth Hospi 

scretary, Dr. George F. Crawfo t - 

Beaumont, Tex. Meets annual with the Texas 
Medical Association. 

SHREVEPORT RAD1OLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

ea De Jonn T. Gwinn, Children's Hospital, 46 

ecretary, Dr. Jo winn, n's ital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Jung Hotel, New Orleans, La., Sept. 30, 1968. 

SocrETY or Nuc eax MEDICINE 
Secretary, Mr. C. Craig Harris, Oak Ridge National 
Laboratories, Oak Ri Tenn. Administrator, Mr. 
Samuel N. Turiel, 430 N. Michigan Ave., Chicago 11, lll. 
Annual meeting Chase-Park Plaza Hotel, St. Louts, Mo., 
June 27-30 1968. 

Sour Bay RADIOLOGICAL Society 
Secretary, Dr. Emerson C, Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month, 

Sours CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sorra Daxora RADIOLOGICAL SOCIETY 
V ibeg Dr. Donald J. Peik, 1417 S. Minnesota Ave. 
Sioux S. Dak. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90502. Mets quarterely. 

SovrugnN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 4097, Mobile, Ala. 36 Annual 
meeting: Grand Hotel, Pointe Clear, Ala. 36564, Jan. 
31- Feb. 2, 1969. 

UTHWESTERN IOLOGICAL SOCIETY 

eee) John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 p.m, in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY 
Se -Treasurer, Dr. Marion E. Spurgeon, Memoria! 
Hosp., Clarksville, enn. Meets annually at the time and 
place of the Tennessee State Medical Association meet- 


ing. 

Texas RADIOLOGICAL Society 
Se , Dr. Herman C. Sehested, 815 Medical Arts 
Bldg., Port Worth 2, Tex. Annual meeting to be an- 
nounced. 

Tri-Srare RADIOLOGICAL Socrery 


Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets thi ednesday of Oct., 
Tan. March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 


Universirry or Micu:igawN Department or ROENTGEN- 
ee ey EEG NES " 
cets ea onday evening [rom September to june, at 
7:00 P.M. at University Hospital, Ann Arbor Micke 
Upper Peninsuta RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly, 
AH STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Leon M. Neal, St. Benedict’s 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital, 
Vermont RADIOLOGICAL SOCIETY 
ems Dr. John R. Williams, 160 Allen St., Rutland, 
t. 


Virginia RADIOLOGICAL SOCIETY 
MV i Dr. K. Kenneth Wallace Jr., Nor- 
0 a. 

WasuixGgrox Strate RADIOLOGICAL SOCIETY 
Secretary, Dr. Owen Marten, 930 Terry Avenue, Seattle, 
Wash. Meets quarterly. 

iic van RaDio rocia H S 

ecretary, Dr. rge G. Green, Mo town, W, Va. 

Meets Concurrently with Anadal Meeting of West Vir- 


Society Proceedings 479 


ginia State Medical Society; other meetings arranged by 
program committee. 

Wesrcuestex Couwry RADIOLOGIOAL SOCIETY 
Secretary, Dr. Arnold Gerson, Medical Arts Bldg., Mt. 
Vernon, N. Y. Meets on third Tuesday of January and 
October and on two other dates. 

WiscoxsiN RADIOLOGICAL SootzTY 
Secretary- Treasurer, Harold F. Ibach, 2400 W. Villard 
Ave., Milwaukee, Wis. 53209. Meets twice a year, May 
and September. 

Wroming RADIOLOGICAL SOCIETY 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Cusa, Mexico, PurrTtO Rico ANB CENTRAL AMERICA 
Asociaci6x DE RADIÓLOGOS pe CENTRO AMERICA Y 
PanamA, Comprising: Guatem El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panamá. 
T ee Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 


Meets annuallv in a rotating manner in the six countries. 


' SocizpAD DE Rapnioroofa pg EL SALVADOR 


Secretary, Dr. Julio Astacio, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%, Calle A 0-05, Zona 1, 
Guatemala, 

Socrepap DE Rapro.oofa y FistorgRAPÍA CUBANA 
Secretary, Dr. Miguel A. Garcfa Plasencia, Hospital 
Curie, 29 y F, Vedado, Habana, Cuba Meets monthly at 
Curie Hospital. 

SOCIEDAD COSTARRICENSE DE RADIOLOGIA 
Secretary, Dr. James Fernández Carballo, Apartado vm, 
San José, Costa Rica. 

Socrepap Mexicana DE Raprotoofa, A.C, 

Coahuila No. 35, México 7, D. F. 
Secretary-General, Dr. Ramón Ruenes, 
Meets first Monday of each month. 

AsociaciOn PUERTORRIQUEÑA DE Rapro.ocfa 
Se , Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Socrepap RADi0LÓGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

ibi nes d ns MED Eres : 

ecretary, Dr. Felipe N. de Jesus, ‘Apt. 9587, Santurce 
Puerto Rico. Meets adi 3 P n month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. in 
San Juan. 


Bzrrisu COMMONWEALTH or Nations 


ASSOCIATION oF RADIOLOGISTS OF THE PROVINCE oF ee 
Secretary, Dr. R. Robillard, Notre-Dame Hospital, 1560 
Sherbrooke St., East, Montreal, Que., Canada. Meets 
four times a year. 

Barris InsrrruTE or RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 

idon, W. t, England. Meets monthly from October 
until May. Annual meeting to be announced. 

CANADIAN AssocraTion oF Puysicists, Division or 
MEDICAL AND BrorooicAL Puysics. 

Honorary Se Treasurer, Paul M, Pfalzner, Dept. of 
Therapeutic Radiology, University of Western Ontario, 
London, Ont., Canada. Annual meeting to be announced. 

Epmonron axp Districr RADIOLOGICAL SOCIETY 
Secretary, J. D. R. Miller, M.B., tae dad Alberta 
Hospital, Edmonton, Alberta, Canada. Meets third 
Thursday of each month October to May, except Decem- 
ber, at various Edmonton Hospitals. 

seach Sof uU D oe 

onorary Secretary, Dr. J, N. Pattinson, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. Annual meeting: 
London, England, June 21-22, 1968. 

Facurrv or Rapro.ocisrs, RovAL CoLLEGE or SURGEONS 

remem Dr. H. O’Flanagan, F.R.C.P.I., D.P.H 
, Dr. bs 12 
St. Stephens Green, Dublin 2, Ireland. d 

Szcriox or RADIOLOGY or THE RovAL Socigrr or MEDI- 
CINE (Corwen ro MepicaL MEMBERS) 

Meets third Friday each month at 4:45 p.m. at the Royal 
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ed of Medicine, 1 Wimpole St., London, W. 1, Eng- 

and. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Maurice Dufresne, 
Associate Honorary Secretary-Treasurer, Dr. F. Robert 
MacDonald 1555 Summerhill Ave., Montreal 25, Que., 
Canada. 

MoNTREAL RaDIOLOGICAL StuDy CLUB 
Secretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

Section OF RapioLocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Jacques Lespérance, 5415 Boul. 
L’Assomption, Montreal 26, P. Q., Canada. Meets every 
third Tuesday from October to April. Annual meeting 
to be announced. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

CoLLEGE OF RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W., 
Australia. 


SoutH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Añaños, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 P.M. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

CoLÉGIO BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Maric Céntola, Caixa 
Postal 5984, Sao Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGIA 
Secretary-General, Dr. Osvaldo E. Zerbo, Santa Fe 1171, 
Buenos Aires. Meetings are held monthly. 

SociEDAD BoLIvIANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La Paz, 
Bolivia. Meets monthly. General assembly once every 
two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Concha, Casilla 13426, Santiago, 
Chile. Meets fourth Friday of each month. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Armando Uribe, Hospital Militar 
Central, Apartado aéreo No. 5804, Bogota, Colombia. 
Meets last Thursday of each month. 

SociEDAD EcuaTorIANA DE RapioLooíA v FISIOTERAPÍA 
Secretary, Dr. Carlos Palau, Av. Bogotá 206, Guayaquil, 
Ecuador. 

SocIEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladys del Pino, Instituto de 
Radiología “Cayetano Heredia” Hospital Arzobispo 
Loayza, Lima, Perú. Meets monthly except during Janu- 
ary, February and March. 

SOCIEDAD DE RADIOLOGICA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SocIEDAD DE RapioLocfa, CANcEROLoGfA v Ffsica 
Mépica DEL URUGUAY 
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Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RoENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CORDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gril. 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD VENEZOLANA DE RADIOLOGÍA 
Secretary-General, Dr. Modesto Rivero Conzales, Apar- 
tado No. 9362 Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

SociETE BELGE DE RADIOLOGIE 
General Secretary, Prof. Simon Masy, Louvain, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉTÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Permanent Secretary, Dr. Jaques Sauvegrain, Hôpital des 
Enfants-Malades, 149, rue de Sèvres, Paris 15e, France. 
General Secretary, Dr. H. Ludin, Department of Roent- 
genology, Basler Kinderspital, Basel, Switzerland. An- 
nual meeting to be announced. 

SociÉTÉ FRANÇAISE D’ELECTRORADIOLOGIE MEDICALE, 
and its branches: SoctETE Du SUD-OUEST, pu LITTORAL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DU 
NORD, DE L'OUEST, DE L'EST, ET D'ALGER ET D'AFRIQUE 
pu Norp, Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 

ČESKOSLOVENSKÁ SPOLEČNOST PRO ROENTGENOLOGII A 
RADIOLOGII 
Secretary, Dr. Robert Poch, Praha 12, Srobárova so, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÖNTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitäts- 
Röntgeninstitut, Lagenbeckstr. 1, Mainz, Germany. 

SociETÀ IrALIANA DI RapioLocIia MEDICA E DI MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. C. B. A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Dr. C. E. Unnérus, Professor, Haga- 
lund-Tapiola, Havsvindsvägen 5 C., Finland. Annual 
meeting: Copenhagen, Denmark, May 29-June 1, 1968, 

SoclEDAD EsPANoLA DE HRapioLocíA y ELECTROLOGÍA 
Mepicas y MEDICINA NUCLEAR 
Secretary, Juan Gomez Lopez, Villanueva, 11, Madrid 1. 
Meets every second Friday of each month, Oct. to June, 
inclusive, in Madrid. 

ScHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉTÉ SUISSE DE RADIOLOGIE ET 
DE MÉDECINE NUCLÉAIRE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


ASIA 


InDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. 
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On, S. J.: Roentgen findings in cerebral para- 
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congenital pancreatic insufficiency.......--- 
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peritoneal tumors. The 1967 Gordon Rich- 
ards Memorial Lecture......-.--+- srst 
HipENBLUT, A., and Hotz, K.: A contribution 
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(effusion in lesser sac)... .-- +--+ +222 etree 
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Kaiser, T. F. et al.: Evaluation of asympto- 
matic renal masses by selective renal angiog- 
raphy and percutaneous needle puncture: a 
preliminary report... s.-s. ereere vn n 

Kocu, B. et al.: Renal papillary necrosis and 
abuse of analgesics....... csser n n nnn 

PETERSON, C. C., JR., JACKSON, J. H., Jr., and 
Moore, J. G.: A re-evaluation of nephroto- 
mography stressing limitations of the proce- 
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Kaurman, J. J., MaxweLL, M. H., and Mo- 
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treatment of renal artery stenosis.....----. 

Jouxsrow, J. H., and IRVING, I. M.: Experi- 
ences with radioisotope renography in chil- 


SKELETAL SYSTEM 
KLÜMPER, A. et al.: Neurogenic osteolytic de- 
fects of the feet after trauma to peripheral 
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lesions resembling metastatic malignant 
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Mavor, G. E., and GALLOWAY, Te M. Da 
Radiographic control of iliofemoral venous 
thrombectomy..... se e itdi 


GENERAL 


HoLmes, L. B., BLENNERHASSETT, J. B., and 
Austen, K. F: A reappraisal of Karta- 
gener'ssyndrome....... n n nn ns 
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Heap 


Ou, SuiN Joona. Roentgen findings in cerebral 
paragonimiasis. Radiology, Feb., 1968, 9o, 
292-299. (From: The Department of Neu- 
rology, National Medical Center, and the 
Institute of the Endemic Diseases, Seoul 
National University, Seoul, Korea.) 


Paragonimiasis, endemic in Southeast Asia and 
the Far East, is a benign parasitic disease caused by 
ingestion of crustaceae contaminated by Paragoni- 
mus westermani. Although the lung is the primary 
site of infection, involvement of the brain, spinal 
cord, subcutaneous tissue, abdomen, eyes, and geni- 
tal organs may be found. Among these, paragoni- 
miasis of the brain occurs with the highest frequency. 

The purpose of this paper is to report the roent- 
genographic findings in 62 cases of cerebral para- 
gonimiasis seen between 1958 and 1964 at the Neu. 
rology Department of the National Medical Center, 
Seoul, Korea. The examinations were made by means 
of plain skull roentgenography, angiography, and 
pneumoencephalography. 

The skull roentgenograms showed abnormal find- 
ings in 36 of the 52 cases in which the roentgeno- 
grams were available. Increased intracranial pres- 
sure, manifested by suture separation, increased 
digital markings, or thinning of the dorsum sellae 
was found in 17. The most common finding was an 
intracranial calcification, seen in 30 patients, and 
which in about half of the cases was located in the 
occipital, posterior parietal, or posterior temporal 
areas, and in all but 2 on one side only. These cal- 
cifications were classified into 4 rather sharply de- 
lineated categories, the first 3 of which have fea- 
tures which mimic those of the various intracranial 
diseases. Type rv intracranial calcification, however, 
consisting of multiple round or oval cystic calcifica- 
tions presenting a “soap-bubble” appearance, is 
diagnostic of cerebral paragonimiasis. 

Cerebral angiography, thought by some authors 
to be of limited diagnostic value, is considered by the 
author to be an imperative adjunct in the differential 
diagnosis between brain tumors and cerebral para- 
gonimiasis. In the cases in the chronic stage of the 
disease which have signs and symptoms of “tumor,”’ 
angiography demonstrating the absence of vascular 
staining and of abnormal vessels helps to differen- 
tiate between the 2 conditions. 

Pneumoencephalography, when successful, is felt 
to be the most valuable source of diagnostic informa- 
tion in this disease. A bilateral subcortical atrophy 
somewhat more marked on the side of the lesion is 
strongly indicative of paragonimiasis. This granu- 
lomatous lesion may also be strongly suspected when 
there is a failure to introduce air into either the 
ventricles or the subarachnoid space, due usually to 
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the chronic arachnoiditis which often follows cere- 
bral paragonimiasis. 

While only 9 cases of this disease have been re- 
ported in the United States within the last 2 decades, 
the author anticipates that more cases will be seen 
in this country as increasing numbers of Americans, 
both military and civilian, travel and live in areas 
where the disease is prevalent.—Donald N. Dysart, 
M.D. 


Harpison, JosEpH E. Cervical venous hum: a 
clue to the diagnosis of intracranial arterio- 
venous malformations. New England F. Med., 
March 14, 1968, 278, 587-590. (From: The 
Department of Medicine, Emory University 
School of Medicine, and the Medical Service 
of the Veterans Administration Hospital, 
Atlanta, Ga. 30322.) 


The authors report the presence of a cervical 
venous hum in 2 patients with intracranial arterio- 
venous malformations. 

A cervical venous hum may be found in hyperdy- 
namic circulatory conditions such as pregnancy, 
hyperthyroidism and fever. It is best heard in the 
supraclavicular area and is described as a contin- 
uous machinery-like murmur which is louder in 
diastole and obliterated by light digital compression 
of the internal jugular vein.—Richard P. Taylor, 
M.D. 


Newton, Tuomas H., WEIDNER, WILLIAM, 
and Greirz, Torcny. Dural arteriovenous 
malformation in the posterior fossa. Radiol- 
ogy, Jan., 1968, 90, 27-35. (From: The De- 
partment of Radiology, University of Cali- 
fornia School of Medicine, San Francisco, 
Calif. 94122.) 


The authors describe the clinical and roentgeno- 
graphic features of 16 cases of arteriovenous mal- 
formations involving the dura of the posterior fossa. 
These malformations represent uncommon shunts 
between posterior fossa meningeal arteries and veins 
and are best evaluated by angiography as the clinical 
findings usually are not specific for localization. 

The dura of the posterior fossa is supplied by 
meningeal branches of the internal and external 
carotid, posterior cerebral and vertebral arteries. 
There was no demonstration of supply from menin- 
geal branches of the posterior cerebral artery in 
any of the cases. 

In 11 of the 16 cases, the tentorial branch of the 
meningohypophyseal trunk of the internal carotid 
artery was unilaterally hypertrophic and in 3 cases 
showed bilateral hypertrophy. The enlargement is 
not specific however, and may occur in tentorial 
meningiomas, gliomas, and metastatic tumors. 
Meningeal branches of the occipital artery were 
enlarged in 13 patients, and bilaterally in 3 of these 
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patients. Contribution of the posterior branches ot 
the middle meningeal artery was seen in 9 cases of 
dural arteriovenous malformation. 

In 5 of 8 patients, in whom vertebral arteriography 
was performed, there was hypertrophy of the 
meningeal branches of the vertebral artery. These 
branches arise extracranially and pass through the 
foramen magnum to supply the falx cerebelli and 
dura. Again, enlargement is not specific and has 
been reported in metastasis, local invasion from 
parotid tumors and in recurrent hemangioblastomas. 

The authors state that only by selective injection 
can the exact extent and nature of the contributing 
arterial supply of the arteriovenous malformations 
be obtained.—oAn P. Eberts, M.D. 


Neck and CHEST 


Yau, Arruur C. M. C., and Hopcson, A. R. 
Penetration of the lung by the paravertebral 
abscess in tuberculosis of the spine. 7. Bone 
E Foint Surg., March, 1968, 504, 243-254. 
(From: The Department of Orthopaedic 
Surgery, University of Hong Kong, Hong 
Kong.) 


The authors report and discuss 32 patients who 
had paravertebral tuberculosis abscesses which had 
penetrated through the pleura and into the lung it- 


Radiographically the bone involvement is ap- 
parent but lung involvement is difficult to demon- 
strate. If the paravertebral abscess points laterally 
in a triangular shape, this suggests the possibility of 
penetration, but this is an inconstant sign. 

Treatment consists of chemotherapy, drainage 
and spinal fusion in most cases.—George L. Sackett, 
M.D. 


BALTAXE, Hangorp A., and CowsTAz2LE, Wir- 
LIAM C. Mediastinal lymph node visualiza- 
tion in the absence of intrathoracic disease. 
Radiology, Jan., 1968, 90, 94-98. (From: The 
Department of Radiology, State University 
of New York, Upstate Medical Center, 
Sycracuse, N. Y. 13210.) 


Three cases of visualization of mediastinal lymph 
nodes are reported in which opacification of the 
thoracic lymph nodes was not due to pathology. 
This occurred after peripheral lymphography with 
injection of ro cc. of ethiodol into each limb. The 
tracheal lymph nodes were visualized only on the 
24-hour roentgenograms, long after visualization of 
the thoracic duct. In previously published instances 
other authors have assumed this to be due to a 
pathologic process or to an anatomic abnormality. 

During passage of the thoracic duct through the 
mediastinum it receives branches from the intercostal 
lymph nodes but no direct communication between 


Abstracts of Radiological Literature 


JONE, 1968 


the anterior mediastinum has been shown. The 
thoracic duct has only two valves, one at its origin 
and one at the junction of the subclavian and jugular 
veins. In 80 per cent of the cases the bronchomedias- 
tinal trunk terminates at the junction of the left 
subclavian and jugular veins and in 20 per cent of 
the cases the bronchomediastinal trunk terminates 
in the thoracic duct. Possible explanations for vis- 
ualization of mediastinal lymph nodes could be: (a) 
obstruction at point of entry of the thoracic duct into 
the subclavian vein causing reflux; and (b) incom- 
petence or absence of valves controlling direction of 
flow so that reflux ensues. This is known to occur 
often and will cause visualization of the left cervical 
lymph nodes. 

In the absence of dilatation of the thoracic duct, 
as in these 3 cases, the authors feel that visualiza- 
tion was due to incompetence or absence of the 
valves and an anatomic variant of the broncho- 
mediastinal trunk terminating in the thoracic 
duct.—C. T. Edmondson, M.D. 


ABDOMEN 


TincKLER, Laurence F. Triple appendix 
vermiformis: a unique case. (Singapore, 
Singapore.) Brit. F. Surg., Jan., 1968, 55, 
79-81. 


A case of a 12 month old Chinese male with mul- 
tiple congenital anomalies including 3 vermiform 
appendices 1s reported. 

The literature of multiple appendix veriformis is 
reviewed. 

This case is thought to be the first reported.— 
Richard P. Taylor, M.D. 


Hajpu, Nicuoxas. The role of translateral 
films in the barium meal. Clin. Radiol., Jan., 
1968, 79, 33-46. (From: The Department of 
Diagnostic Radiology, St. George’s Hospital, 
London, England.) 


The author’s paper is based on a series of around 
200 examinations. 

During the course of this study it was found that 
more information is obtained on inspiration than on 
expiration in the making of translateral roentgeno- 
grams. 

On the inspiratory roentgenogram one can obtain 
a significant measurement of the retrogastric mid- 
plane diameter. Also, on the inspiratory roentgeno- 
grams a pancreatic impression can be seen on the 
posterior gastric wal]. Furthermore on the trans- 
lateral inspiratory roentgenogram one may observe 
shape and size of the tunnel between the fundus 
of the stomach and the duodeno-jejunal flexure. 
Thus one may estimate the shape and size of the 
body of the pancreas. 

In expiration, the small bowel loops and the up- 
ward folded mesocolon become interposed between 
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the stomach and the retroperitoneum, causing an 
increase in the midplane soft tissue diameter. During 
inspiration, the jejunal loops are pushed downward 
and forward and the stomach is brought into closer 
contact with the pancreas. In chronic pancreatitis the 
retrogastric space is likely to be increased. 

This article is especially valuable because of the 
many good reproductions of translateral roentgeno- 
grams, demonstrating the retrogastric space and the 
impression on the posterior gastric wall in various 
conditions.—Samuel G. Henderson, M.D. 


BancLav, G. P. T., and Ross, W. A.T. A 
clinicopathologic study of carcinoid tumors. 
(Inverness, Scotland.) Surg., Gynec. © Obst., 
March, 1968, 726, 483-496. 


Twenty-six patients with carcinoid tumors treated 
in the northern region of Scotland during a 6 year 
period were studied. All carcinoids are potentially 
malignant tumors and their metastatic rate depends 
on their site and size. Other workers have shown 
that the highest incidence of metastasis is from cecal 
tumors, with lowest incidences from the appendix 
and Meckel’s diverticulum. 

A relatively high incidence of carcinoids of the 
appendix has been noted in young females, as well as 
a discrepancy between incidental surgical versus 
necropsy statistics. The authors hypothesize that 
spontaneous regression or auto-ablation may be re- 
sponsible. 

The question of the adequacy of simple appen- 
dectomy for appendiceal carcinoid tumor remains 
unresolved, and long term cooperative clinical follow- 
up data will be necessary.—Rosalind H. Troupin, 
M.D. 


GIEDION, A., PRADER, A., HaponN, B., SHMERL- 
inc, D. H., and AURICCHIO, S. Metaphysäre 
Dysostose und angeborene Pankreasinsuffi- 
zienz. (Metaphyseal dysostosis and con- 
genital pancreatic insufficiency.) Fortschr. a. 
d. Geb. d. Rüntgenstrahlen u. d. Nuklearmeat- 
zin, Jan., 1968, 708, 51-57. (Address: Dr. A. 
Giedion, Róntgenabteilung, Universitats- 
Kinderklinik, CH-8032 Ziirich, Switzerland.) 


In 2 siblings (a boy of 18 and a girl of 20 years of 
age), as well as in a 55 year old girl, the authors sug- 
gest the possibility of a new pancreatico-metaphyseal 
syndrome consisting of coxa vara, metaphyseal 
dysostosis and steatorrhea. In all 3 cases fibrosis of 
the pancreas, celiac disease, anomalies of the gastro- 
intestinal tract and carbohydrate-splitting distur- 
bances were clearly eliminated as etiologic factors. 
The siblings were part of a family with a high inci- 
dence of diabetes mellitus. At 16 years of age, the 
male sibling had duodenal aspirations indicating a 
severe exocrine pancreatic insufficiency but his sister 
only showed a trace of insufficiency and presented no 
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clinical signs. With pancreatic enzyme therapy both 
siblings matured satisfactorily. 

The roentgenologic findings consisted of structural 
disturbances, especially in the femoral neck, a coar- 
sened mesh-like and sclerotic spongiosa in areas of 
abnormal weight-bearing as well as in the apophysis 
of the greater trochanter. Both girls showed a coarse 
trabecular pattern in the metaphyses of the knees but 
the boy had linear radiolucencies in these areas. In 
addition, the distal ends of the radius and ulna of the 
boy resembled the changes seen in phenylketonuria. 
Both girls also had irregularities on the anterior 
superior aspect of the dorso-lumbar vertebral bodies. 

The osseous changes have a tendency to spontane- 
ous healing; i. e., independent of therapeutic man- 
agement.—f. Zausner, M. D. 


Evans, Jonn A. Radiologic approach to retro- 
peritoneal tumors. The 1967 Gordon Rich- 
ards Memorial Lecture. 7. Canad. A. Radiol- 
ogists, Dec., 1967, 78, 416-426. (From: De- 
partment of Radiology, The New York 
Hospital-Cornell Medical Center, New York, 
Ns Xx) 


The author discusses the uses of various methods 
‘n the differential diagnosis of renal, adrenal and 
primary retroperitoneal tumors. There are many 
very good illustrations in which specialized roent- 
genologic techniques were used in the investigation— 
especially nephrotomography and angiography. 

In summary the author states that the routine use 
of specialized roentgenologic techniques in the in- 
vestigation of retroperitoneal tumors has extended 
the diagnostic scope of the radiologist in an anatomic 
area where previously his methods were of limited 
value. The application of such specialized diagnostic 
techniques, as retroperitoneal pneumography, neph- 
rotomography and catheter angiography will be- 
come a routine part of the diagnostic and preopera- 
tive investigation of patients with retroperitoneal 
tumors.—C. Peter Truog, M.D. 


HEIDENBLUT, A., and Horz, K. Beitrag zur 
Röntgendiagnostik der Bursitis omentalis. (A 
contribution to the roentgen diagnosis of 
omental bursitis [effusion in lesser sac].) 
Fortschr. a. d. Geb. d. Röntgenstrahlen u. d. 
Nuklearmedizin, Jan., 1968, 708, 9-18. (Ad- 
dress: Dr. A. Heidenblut, Lenin-Allee 140, 
X 1018 Berlin, Germany.) 


Involvement of the lesser peritoneal sac is most 
commonly secondary to acute and chronic pancreati- 
tis or trauma to the pancreas. Other processes which 
may lead to omental bursitis are perforations of 
gastric or duodenal ulcers, liver abscess, cholecystitis, 
or an incompetent retrocolic gastro-jejunostomy. In 
most instances the fluid seals off the foramen of 
Winslow but occasionally spill-over into the greater 
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peritoneal cavity occurs. The authors prefer to re- 
serve the term “pseudocyst of the pancreas” to 
those which remain in the retroperitoneal space; but 
once the lesser sac is penetrated, the condition is 
more properly called an omental bursitis. 

The diagnosis should be easily made in the pres- 
ence of a large air-fluid level extending to both sides 
of the spine in the upper portion of the abdomen or to 
a rounded opacity located between the stomach, liver 
and diaphragm. The direction and degree of displace- 
ment of the stomach depend upon the size and loca- 
tion of the encapsulated fluid.—7. Zausner, M.D. 


GENITOURINARY SYSTEM 


Kaiser, Tuomas F., Hopson, Joun M, 
SEIBEL, Roy E., ALBEE, Rospert D., Far- 
ROW, FRANKLIN C., and McMauon, Jonn J. 
Evaluation of asymptomatic renal masses by 
selective renal angiography and percutaneous 
needle puncture: a preliminary report. 7. 
Urol., Oct., 1967, 98, 436-443. (From: The 
Departments of Urology, Radiology and 
Angiography, Deaconess Hospital and the 
Division of Urology, School of Medicine, 
State University of New York, Buffalo, 
N. Y.) 


With the greater utilization of excretory urography 
as a screening procedure asymptomatic mass lesions 
of the kidney have become a problem for clinical and 
radiologic evaluation. 

This article is an evaluation of 23 renal masses in 
46 patients studied over a 21 month period by renal 
angiography. Three of the masses proved to be renal 
cell carcinoma, 1 was a renal cell carcinoma con- 
tiguous to a cyst and the remaining 48 masses were 
diagnosed as renal cysts. 

Thirty-one masses in 26 patients were aspirated 
and subsequently injected with radiopaque material 
under fluoroscopic guidance with an image amplifier. 
Twenty-eight of these showed typical cystic fluid 
which was negative cytologically. The tomograms of 
the cystic lesions showed a smooth thin-walled lesion 
with no internal filling defects. The other 3 lesions 
which were punctured percutaneously did not show 
typical roentgenographic appearances or fluid con- 
tents. However, at operation, all 3 proved to be sim- 
ple serous cysts. 

The importance of these diagnostic procedures in 
the older age group is emphasized by the morbidity 
and mortality curves. These patients frequently have 
serious organic cardiovascular disease or involvement 
of other organ systems to the extent that operative 
intervention on an asymptomatic lesion might be 
contraindicated. However, if the renal mass can be 
identified as a malignant tumor the clinical evalua- 
tion of the problem and its treatment become clearer. 

The deficiencies of the combined procedures as 
outlined in this article would seem to be greatest in 
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those uncommon instances where there is both a cyst 
and an adjacent neoplasm or where there is a cyst 
with carcinoma cells in its wall. It is because of these 
uncommon occurrences that these patients who are 
acceptable surgical risks should have the benefit of an 
exploratory examination even though the roentgeno- 
graphic findings are typical of a serous cyst. 

There were no serious complications. 

Eleven illustrations show the various lesions of the 
kidneys.—George W. Chamberlin, M.D. 


Kocu, B., Irvine, A. H., McIver, J. R., and 
LigPA, E. Renal papillary necrosis and abuse 
of analgesics. Canad. M. A. J., Jan. 6, 1968, 
98, 8-15. (From: Department of Internal 
Medicine, Ottawa Civic Hospital, Ottawa, 
Ontario, Canada.) 


Patients with renal papillary necrosis can on the 
basis of the clinical course of the disease be divided 
into 2 groups. 

Group I is made up for the most part of elderly 
patients with severe advanced extrarenal] disease of 
varying nature in whom there is no history of anal- 
gesic abuse. In these patients the finding of renal 
papillary necrosis is often an incidental one made at 
the time of autopsy. 

Patients falling into Group II are usually younger 
and have a history of analgesic abuse. The definition 
of analgesic abuse is the consumption of large 
amounts of standard analgesic preparations amount- 
ing in all cases to more than 1 kg. of phenacetin (i.e. 
more than 6,666 tablets). Such estimates are ad- 
mittedly extremely variable. 

The typical course lasts several years and is asso- 
ciated with episodes of renal colic, hematuria, papil- 
luria, gradually increasing renal insufficiency, and 
finally death in uremia. If the use of analgesic is 
stopped these patients may improve clinically. 

The roentgenologic findings in renal papillary 
necrosis are quite characteristic and consist of the 
typical ring shadow in the calyceal region due to the 
separating papillae. The remaining calyces are dis- 
torted and one may find triangular filling defects in 
the renal pelvis and ureter. Papilluria tissue in these 
patients will confirm the diagnosis. 

Autopsy study reveals that the patients in Group I 
usually have normal sized kidneys with evidence of 
acute infection. Obstructive uropathy and diabetes 
are frequent associated findings. Death is usually not 
due to renal failure. The patients in Group II show 
contracted kidneys without evidence of inflamma- 
tory reaction but there is severe sclerosis of the renal 
medulla. 

It is concluded that analgesic nephropathy is a 
true entity and 1s becoming more common in Canada 
than previously appreciated.—S. /f. Kaufman, M.D. 


PETERSON, CarL C., Jn, Jackson, JOSEPH 
H., Jr., and Moors, Jonn G. A re-evaluation 
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of nephrotomography stressing limitations of 
the procedure. 7. Urol., Dec., 1967, 98, 721- 
727. (From: The Departments of Radiology, 
Parkland Memorial Hospital and Texas 
Southwestern Medical School, Dallas, 
Texas.) 


On the basis of their experience with 103 patients 
with renal masses studied by nephrotomography, the 
authors suggest that the scope of this technical pro- 
cedure should be limited. 

Nephrotomography may be used to establish the 
presence of a renal mass following inconclusive 
excretory urography. The drip infusion nephrotomog- 
raphy has been advantageous in this area and fre- 
quently has eliminated the necessity for more sophis- 
ticated procedures. Such lesions as parapelvic cyst 
and renal sinus lipomatosis may be differentiated by 
tomography. 

Typical nephrotomographic findings of a benign 
cyst, although not always 100 per cent accurate, 
frequently remove the necessity of a life threatening 
operation in elderly patients or those who are poor 
risks for surgery. Because of the $ per cent error in 
interpretation. of technically satisfactory nephro- 
tomograms and because of other sources of error, the 
authors believe that patients who are satisfactory 
operative risks should be explored or should have 
renal arteriography and percutaneous puncture of 
the cyst for further evaluation of the reliability of the 
nephrotomograms. 

Seven composite illustrations are included in this 
article.—George W. Chamberlin, M.D. 


KaurMas, Josepa J., MaxweLL, Morron H., 
and Moroney, Patrick J. Synthetic bypass 
grafts in the treatment of renal artery steno- 
sis. Surg., Gynec. & Obst., Jan., 1968, 726, 
53-60. (From: The Department of Surgery, 
Division of Urology, University of Cali- 
fornia School of Medicine, Los Angeles, 
Calif.) 

The long term fate of synthetic grafts for renal 
artery replacement or bypass has not been estab- 
lished by critical evaluation. 

The authors intensively studied 17 patients who 
received synthetic grafts in the past ç years, in an 
attempt to ascertain the fate of these grafts. The 
study was oriented towards the patency of the graft 
and resulting renal function. The stenosing lesion 
was caused by fibromuscular dysplasia in 13 patients 
and by atherosclerosis in 4. Fibromuscular dysplasia 
usually affects the distal portion of the renal artery 
and a bypass is frequently the only corrective proce- 
dure that is feasible. 

Postoperatively, radioisotope renography, intra- 
venous urography, and arteriography were among 
the procedures performed. The synthetic material 
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used was for the most part knitted dacron grafts with 
synthetic suture material. Seventeen per cent of the 
grafts failed immediately with a total of 35 per cent 
graft failures in the first year. Two-thirds of the 
grafts are functioning well from 14 to £4 months. 
Hypertension was cured in 59 per cent, improved in 
29 per cent, and unimproved in 12 per cent. The rea- 
sons for the graft failure included faulty technique, 
high peripheral renal resistance, and advanced dys- 
plasia of the renal artery extending into the primary 
branches. 

The results of this study seem to indicate that the 
continued use of synthetic grafts is justified provided 
that caution is taken to insure proper placement in 
patients who are selected judiciously.-—S. 4. Kauf- 
man, M.D. 


Jounsron, J. H., and Irvine, Irene M. Ex- 
periences with radioisotope renography in 
children. Arch. Dis. Childhood, Dec., 1967, 
42, §83~-S91. (From: Alder Hey and Royal 
Liverpool Children’s Hospitals, and the De- 
partment of Paediatric Urology, University 
of Liverpool, Liverpool, England.) 


The authors report their experience with isotope 
renography in 159 children ranging in age from 1 
week to 15 years. The main object of performing the 
test was an assessment of renal function and empty- 
ing ability which, by repetition, could detect changes 
in the pathologic state of the individual kidney. They 
describe their technique in detail utilizing I5?! hip- 
puran in a dosage of 0.5 uc/kg. 

The authors determined that in children over 2 
years of age the normal renogram is the same as in 
the adult. The variations of normal are wide and the 
tracing is influenced by the function of the opposite 
kidney and by extrarenal factors. Three types of 
abnormal tracings were recognized: the flat, the 
rising, and the subnormal. 

The renographic findings were correlated with 
those of intravenous pyelography in the abnormal 
tracings from pathologic kidneys. In younger chil- 
dren, especially in infants under 6 months of age, the 
normal tracing is of the flat type, which limits the 
value of the renogram as a test of renal function in 
that group. 

The authors conclude that provided that allow- 
ances are made for extrarenal and contralateral in- 
Huences, the changes in the shape of the renogram 
with the passage of time are indicative of changes in 
the tubular function and in the evacuatory capacity 
of the kidney under investigation. They emphasize 
that the test requires no special preparation and 
since the radiation dose is minute it can be safely re- 
peated at intervals. The fact that isotope renography 
gives a qualitative index of the tubular function and 
the emptying capability of the individual kidney 
constitutes the main value of renography in child. 
hood.— Lionel W. Young, M.D. 
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Howarp, Ricnarp S., and Warzak, Myron P. 
A new cause for uric acid stones in childhood. 
J. Urol. A 
The Dpeartment of Urology, University ot 
Virginia Medical € Charlottesville, 
Vaz) > 


A ‘syndrome of hereditary mental retardation, 
choreo-athetosis, self-mutilation, and hyperuricemia 
has been described previously in male children. 

The authors report in detail a 4 year, 4 month old 
boy with the above clinical findings. In addition to 
other abnormal laboratory studies, the urine showed 
an abundance of amorphous urate crystals, and the 
serum uric acid levels were between 8.7 and 8.9 mg. 
per cent. Intravenous urography showed a normal 
right pyelogram and ureterogram. There was hy- 
dronephrosis involving the left kidney and ureter, 
and within the left kidney numerous small lucencies 
were interpreted as being due to uric acid calculi. 
The patient developed a persistent Proteus infection 
and a pyelostomy was done for drainage. At this 
time, more than 200 tiny calculi were removed from 
the left renal pelvis and calyceal system. Allopurinol 
therapy reduced the serum uric acid levels to 5.3 mg. 
per cent, but the infection persisted, and because of 
the child's inability to cooperate management with a 
nephrostomy tube was impossible. A left nephrec- 
tomy was then performed, and the pathologic ex- 
amination of the kidney revealed gouty nephropathy 
and pyelonephritis. The patient was discharged from 
the hospital on a low purine diet with allopurinol and 
anticonvulsive drug therapy. Six months later his 
urine remained free of crystalluria, and there were no 
urinary tract symptoms. 

The authors note that gout is uncommon in chil- 
dren, but does occur as a rare, often severe form of 
primary hyperuricemia, or more commonly as a 
secondary hyperuricemia associated with leukemia or 
other forms of neoplastic disease. 

'T wo composite illustrations show the nature of the 
renal disease in this child.—George W. Chamberlin, 
M.D. 





SKELETAL SYSTEM 


KLÜMPER, A., Srrey, M., Wetrer, $., ROTA, 
U., and BiLpsteIN, P. Neurogene Osteolysen 
Defekte an Fussknochen nach traumatischer 
Schädigung peripherer Nerven. (Neurogenic 
osteolvtic defects of the feet after trauma to 
peripheral nerves.) Fortschr. a. d. Geb. d. 
RóüntgenstraMen u. d. Nuklearmedizin, Jan., 
1968, z708, 62~71. (Address: Dr. A. Klümper, 
Klinisches Strahleninstitut der Universitat, 
78 Freiburg, Brsg, Germany.) 





Various theories concerning the pathogenesis of 
osteolytic defects after nerve injury have been ad- 
vanced: (1) A disturbance of blood circulation in 
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bone is due to a neural mechanism according to 
Leriche; (2) trophic disturbances in peripheral nerves 
produce hyperemia which leads to an increase in 
osseous resorption as suggested by Di Diée and Trial; 
(3) the lesions are due to infected ulcers and func- 
tional disturbances of the sympathetic nervous sys- 
tem; (4) ischemia causes necrosis and an increase in 
osteoclastic activity produces osteolysis. The authors 
feel that hyperemia, due to loss of sympathetic 
innervation of the peripheral vessels, leads to in- 
creased osteoclastic activity resulting in demineral- 
ization of the bones involved; 7.e., similar to Leriche's 
concept. 

Among 49 war veterans with peripheral nerve in- 
juries, 12 men had total paralysis of the sciatic nerve; 
of 25 others with partial defects of the sciatic, the 
tibial nerve was mostly affected in 2 and the peroneal 
in 16; isolated involvement of the tibial occurred in 4 
patients and of the peroneal in 8 others. The osseous 
deformities consisted of pes equinus, pes equinovarus 
and hammer-toes. They were accompanied by muscle 
atrophy and trophic skin changes (smooth and shiny 
appearance or livid and spotty pigmentation as well 
as loss of hair; hyperkeratoses on the plantar aspects, 
especially on the balls of the feet; ulceration; and 
moist gangrene). In some cases the bone involvement 
led to dislocations and subluxations at metatarso- 
phalangeal joints, loss of the head of the sth meta- 
tarsal, thinning and tapering of the tips of the 2nd- 
sth metatarsals.—7. Zausner, M.D. 


Barer, Marvin, PETERSON, LoweLL b. A, 
Dannin, Davin C, Winketmann, R. K, 
and Srewart, James R. Mastocytosis with 
osseous lesions resembling metastatic malig- 
nant lesions in bone. 7. Bone & Joint Surg., 
Jan., 1968, 504, 142-152. (Address: Dr. 

Malvin Barer, 200 First Street, S.W., Roch- 

ester, Minn. $2901.) 


Mast-cell disease, or mastocytosis, is a rare prolif- 
erative disorder of the mast cells. The organ most 
often affected is the skin, where infiltration by prolif- 
erating mast cells produces a pruritic rash. Since the 
rash appears pigmented and urticates with rubbing, 
it was designated urticaria pigmentosa. Much less 
frequently, numerous other organs are involved, par- 
ticularly the liver, spleen, skeleton, and gastrointes- 
tinal tract, with a pattern distribution resembling 
that of the reticuloendothelial disorders. The urti- 
carial reaction and other symptoms of patients with 
generalized mast-cell disease are presumably due to 
increased quantities of histamine. The osseous lesions 
are usually asymptomatic. The roentgenographic 
manifestations of osseous mastocytosis may appear 
as slightly irregular patches of increased density or as 
oval radiolucencies surrounded by a sclerotic halo. 
Their size ranges from a few millimeters to $ or 6 
centimeters. 

The skeletal manifestations are often confused 
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roentgenographically with those of metastatic car- 
cinoma, 

Typically, the differential roentgenographic fea. 
tures of osseous mastocytosis are the following: (1) 
predominantly epiphyseal location in the ne Bones 
if scattered discrete lesions are present; (2) sclerotic 
halo enveloping discrete lytic foci; and (3) uniform 
but nonhomogeneous medullary distribution if ex- 
tensive osteosclerosis is present. 

Final diagnosis depends upon correlation of the 
cutaneous, clinical, roentgenographic, and patho- 
logic findings. 

Treatment is directed primarily at controlling the 
symptoms produced by the elaboration of histamine 
by the abundant mast. SES and at He secondary 
complications of sy 8. 
Kellogg, M.D. 





FRIEDLANDER, Harvey Ler, Westin, G. 
WILBUR, and Woop, WALTER L., JR. Arthro- 
gryposis multiplex congenita: a review of 
forty-five cases. Y. Bone & Joint Surg., Jan., 
1968, 504, 89-112. (Address: Dr. Harvey 
Lee Friedlander, 106th General Hospital, 
APO San Francisco, Calif. 96503.) 

The term arthrogryposis is derived from two Greek 
words meaning curved joint. The simple definition of 
arthrogryposis is ‘‘a syndrome of persistent joint 


contractures present at birth.’ Numerous causes of 


this condition have been proposed, but none has been 
generally accepted. In the past, one of the most 
widely accepted was some mechanical abnormality 
which resulted in increased intrauterine pressure. 
However, recently it has been suggested that it is due 
to either defective formation or degeneration of the 
anterior horn cells of the spinal cord. 

The typical arthrogrypotic patient presents a 
classic picture. Usually the shoulders are adducted 
and internally rotated. The elbows and knees may be 
fixed in either flexion or extension. The wrists are 
usually flexed or in ulnar deviation. The hands have 
very slender fingers which are gathered together and 
are described as having a waxy appearance. The hips 
are usually in flexion, external rotation, and abduc- 
tion. The ankles and feet most commonly have an 
equinovarus deformity. The muscles react very 
poorly to electrical stimulation. 

Usually the initial treatment was the application 
of multiple casts. However, no attempt was made in 
this study to evaluate the effectiveness of cast treat- 
ment. Instead, the authors concerned themselves 
primarily with the surgical approach to this disease. 
Surgical treatment was considered far less frequently 
indicated in the upper extremities than in the lower 
extremities. The major goal in the upper extremities 
was mobility, and almost two-thirds of these proce- 
dures were attempts to increase motion. The primary 
goal in the lower extremities was to obtain well 
aligned, stable joints. Motion could be sacrificed to 
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achieve this goal. The indication for sufgely in the: 
lower extremity was a deformity which prevented the 
patient from standing upright, with” or without 
braces and crutches, and which could ‘not be cor- 
rected by conservative means such as: wedging casts. . 

There is a very high incidence of recurrence of de- 
formity, especially ; at the ankle and foot; following. 
correction by casts, braces, surgery, or combinations 
of the three. Many times the surgery must be re- 
peated. Treatment must be constant, prolonged, and 
radical. After the deformities are corrected, the posi- 
tion must be maintained with braces, casts, or bi- 
valved casts until the end of the growth period in 
order to minimize recurrence. With prolonged treat- 
ment using casts, splints, braces, and multiple radical 
soft-tissue and bone operations, deformities can be 
corrected, and fair to good results can be achieved in 
many cases. 

As a result of their experience, the authors have 
been impressed by the fact that, if this condition is 
aggressively and radically treated, the results are not 


as poor as is commonly believed. — Douglas $8. Kel- 
logg, M.D. 

BLoop AND LYMPH System 
ROCHETTE, MADELEINE, SraNLEY, PauL, 


ETHIER, Marrine F., and Davicnon, An- 
DRE. Complete interruption of the aortic arch 
in infancy. Canad. M.A.J., Jan. 20, 1968, 98, 
131—139. (From: The Departments of Car- 
dioe. Radiology, and Cardiovascular Sur- 
gery, Ste. Justine Hospital for Children and 
l'Université de Montréal, Montréal, Québec, 


Canada.) 


The authors report 7 infants with complete inter- 
ruption of the aortic atch 

Interruption of the aortic arch is a rare congenital 
malformation in which there is a discontinuity be- 
tween the horizontal and descending segments of the 
arch. There are three types: Type A—interruption 
situated below the left subclavian artery; Type B-— 
interruption just distal to the carotid arteries; and 
Type C—interruption situated between the two 
carotid arteries. Of the 7 cases presented, 6 were of 
Type B and 1 was of Type A. 

Approximately 80 per cent of infants with com- 
plete interruption of the aortic arch will die during 
the first month of life. These patients present in 
severe cardiac failure with intermittent cyanosis, 
polypnea and tachycardia. The main clinical feature 
is the presence of bounding carotid pulsations with 
absent or weak femoral and brachial pulses. 

There was marked c: ardiomegal y on the chest 
roentgenograms of the patients reported, and the 
pulmonary vascularity was increased. 

The authors indicate two possible mechanisms to 
insure adequate circulation in the descending aorta in 
the presence of a failing right ventricle or of a closing 
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ductus arteriosus. In one mechanism the arterial 
blood reaches the descending aorta in a retrograde 
fashion by an aberrant right subclavian artery in 
which the flow is reversed. The other mechanism in- 
volves arterial communication in the descending 
aorta due to blood flowing down the leit normal sub- 
clavian artery to the descending aorta through the 
vertebral pathway. Both of these mechanisms can be 
demonstrated by angiocardiography and the authors 
state that their report is the first of angiographic dem- 
onstration of the first mechanism. The specific find- 
ing at aortography is dilution of the contrast ma- 
terial in the descending aorta by nonopacified blood 
coming from the aberrant subclavian artery in a 
retrograde fashion. 

Associated cardiac malformations may occur. 
Ventricular septal defect was present in 6 of the re- 
ported cases. In the literature on the subject, inter- 
ruption of the aortic arch, patent ductus arteriosus 
and ventricular septal defects have been found in al- 
most 9o per cent (cardiovascular triology of Evert- 
Suarez and Carson). Other malformations that may 
be found are aortic stenosis with bicuspid valves, 
complete transposition of the great vessels, truncus 
arteriosus and double outlet right ventricle. 

The authors state that this lesion is potentially 
correctable by operation in the neonatal period but 
only early diagnosis through greater awareness on 
the part of the physician can bring these infants to 
operation.—ZLionel W. Young, M.D. 


Warren, W. Dean, Fomon, Joun J., Via- 
MONTE, MaNuEr, Martinez, Luis O., and 
KALSER, MARTIN. Spontaneous reversal of 
portal venous blood flow in cirrhosis. Surg., 
Gynec. E Obst, Feb., 1968, 726, 315-323. 
(From: The Departments of Surgery, Radi- 
ology, and Medicine, University of Miami 
School of Medicine and Jackson Memorial 
Hospital, Miami, Fla.) 


Spontaneous reversal of flow in the portal vein was 
first proved in 1963 by angiographic studies. Since 
then the authors have confirmed this phenomenon in 
5 additional patients. 

The 6 patients' records are presented in detail with 
several studies described in conjunction with the 
angiographic data. Based on these data, there is little 
doubt that outflow obstruction is the dominant 
hemodynamic feature in the cirrhotic patient. 

Hemodynamically, patients with this syndrome 
may be ideal candidates for portacaval shunts be- 
cause the anastomosis does not reduce hepatopetal 
portal blood flow.—David C. Alftine, M.D. 


Mavon, G. E., and Ga.tioway, J. M. D. Radio- 
graphic control of iliofemoral venous throm- 
bectomy. Brit. F. Surg., Dec., 1967, 54, 1019- 
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1022. (From: Aberdeen Royal Infirmary, 
Aberdeen, Scotland.) 


Iliofemoral venous thrombosis is a common clinical 
event. Furthermore, experience with venous throm- 
bectomy suggests that involvement of this venous 
segment in venous thrombosis is more often primary, 
with or without subsequent distal spread, than secon- 
dary to distal venous involvement with proximal 
extension. The latter concept is not representative of 
the spread of venous thrombosis in the lower limb, 
particularly on the left side. 

The operation of venous thrombectomy is aimed at 
restoring completely and permanently the patency of 
the iliofemoral segment. To what extent a satisfac- 
tory result can be achieved is not clear from the 
literature. The authors' experience in about 200 cases 
suggests that incomplete clearance, particularly on 
the left side, and rethrombosis in the immediate post- 
operative period are important hazards. 

To introduce some measure of objective control 
into the procedure, as an accurate assessment of the 
early result of the venous clearance, has led to the 
routine use of venography during operation and in 
the immediate postoperative phase. 

The present report is based on a series of 38 ilio- 
femoral venous thrombectomies performed in the 
past 7 years, where venographic control was used 
during operation and in which venographic studies 
continued into the postoperative period. No com- 
plications have been noted during these venographic 
studies. 

The common femoral vein is exposed by a vertical 
incision. The technique of iliofemoral venous throm- 
bectomy with venographic control is described in de- 
tail. By these venographic methods it is possible to 
obtain precise information about the state of the 
iliofemoral segment during and after venous throm- 
bectomy. In others, common iliac occlusion may be 
associated with residual thrombus in the external 
iliac vein, resulting in incomplete occlusion or pro- 
gressing in the early postoperative phase to rethrom- 
bosis. 

Information, too, can be otained about the re- 
establishment of the venous collateral circulation to 
the iliofemoral segment. 

Acute venous insufficiency is generally dramati- 
cally relieved bv iliofemoral venous thrombectomy, 
even in circumstances where there is a persistent left 
common iliac occlusion. 

Venography will demonstrate that free bleeding 
from the proximal vein will always occur after clear- 
ance beyond the internal iliac vein and even in the 
presence of complete common iliac venous occlusion. 

During operative venography it is most unusual to 
fail to outline the internal iliac vein and many of its 
tributaries by the first venogram even after removal 
of only very limited quantities of thrombus from the 
lower part of the upper segment. 
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Venographic control shows that it is not as easy to 
maneuver a balloon catheter along the left common 
iliac vein into the inferior vena cava as has been 
claimed. Again the ascending lumbar vein may be the 
diverging agency. Demonstration of a persisting left 
common iliac vein occlusion with a poor collateral 
venous pattern may justify an operative approach 
through the inferior vena cava. 

The authors believe that many claims as to the 
early and long term results have been imprecise and 
to some extent extravagant.—Stephen N. Tager, 
M.D. 

GENERAL 


Homes, L. B., BLENNERHASSETT, J. B., and 
Austen, K. F. A reappraisal of Kartagener’s 
syndrome. 4m. J. M. Sc., Jan., 1968, 255, 13- 
28. (Address: Dr. K. Frank Austen, Harvard 
Medical School, Robert B. Brigham Hos- 
pital, Parker Hill Avenue, Boston, Mass. 
02120.) 


Thirteen individuals with Kartagener’s syndrome 
from 8 unrelated families were studied. This syn- 
drame first described by Kartagener in 1933 consists 
of situs inversus, bronchiectasis and sinusitis. It has 
been estimated that the incidence of situs inversus is 
1:8,000 and that approximately 20 per cent of indi- 
viduals with situs inversus also have sinusitis and 
bronchiectasis. On this basis, the incidence of Karta- 
gener's syndrome would be 1 in 40,000, and the oc- 
currence rate is actually much greater than has been 
generally suspected. 

A typical clinical history includes recurrent re- 
spiratory infection in infancy and childhood, the 
development of bronchiectasis by early teen-age 
years, sinusitis and nasal polyposis. Several different 
etiologies have been suggested for the respiratory 
problems; i.¢., mechanical obstruction by malposi- 
tion of the heart which produces bronchial pouches in 
a developing lung; chronic infection culminating in 
bronchiectasis; altered secretory activity of the re- 
spiratory epithelium; and an underlying atopic state. 
In view of the co-existence of sinusitis, chronic serous 
otitis media, and chronic bronchial inflammation, it 
ig apparent that this disease affects the entire re- 
spiratory mucosa, and causes normal organ asym- 
metry. 

While the primary etiology of the respiratory sys- 
tem involvement has not been found, several contrib- 
uting factors have been studied, among them tran- 
sient immunoglobulin deficiencies during childhood. 
The 2 youngest patients had transient immunoglob- 
ulin deficiencies of different severity within their 
first 2 years of life and continued to have low serum 
immunoglobulin A levels. 

Fight of the 13 patients had complete situs in- 
versus, bronchiectasis, and sinusitis, while the other 4 
patients represented phenotypic variations of the 
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Kartagener's syndrome and demonstrated that the 
underlying genetic abnormality had a pleiotropic 
effect. The hereditary pattern in the 8 families de- 
scribed is compatible with an autosomal recessive 
mode of inheritance. One of the patients was an ex- 
ample of a true Ivemark's syndrome, while another 
patient had only dextrocardia. Other associated 
anomalies included transposition of the great vessels, 
trilocular or bilocular heart, pyloric stenosis, location 
of the urethrai meatus on the ventral ridge of the 
glans penis, and other various anomalies. (No verte- 
bral anomalies were seen in any of the patients.) 

Pathologic specimens of the paranasal sinuses 
showed mainly polyp formation and mural abscesses. 
The lung pathology was postinfective in appearance; 
chronic interstitial pneumonitis and follicular bron- 
chiectasis were the predominant findings. 

The histologic appearance of the respiratory 
epithelium helps to distinguish between Kartagener's 
syndrome and cystic fibrosis, since one finds bron- 
chial plugging and squamous metaplasia in, cystic 
fibrosis, which is absent in Kartagener's syndrome.— 
E. Nicholas Sargent, M.D. 


ToNioLo, G., and Bura, L. Commento ad un 
dibattito sugli incidenti acuti da mezzi di 
contrasto iodati idrosolubili. (Comment to a 
debate on acute incidents from water soluble 
contrast media [Congress of Barcelona, April 
2-8, 1967].) Radiol. med., Nov., 1967, 53, 
1089-1094. (Address: Dr. Giuseppe Toniolo, 
Via F. Filzi, 54, Pisa, Italy.) 


After a brief analysis of the problems arising from 
patients’ reactions to water soluble contrast media, 
the authors present a motion which was passed at the 
Seventh Meeting of the Radiologists of Latin Culture 
and the First Meeting of the European Association of 
Radiology. 

"The Seventh Meeting of the Radiologists of 
Latin Culture and the First Meeting of the Euro- 
pean Association of Radiology held in Barcelona 
from the 2nd to the 8th of April, 1967, having or- 
ganized a Round Table Discussion on acute accidents 
from water soluble contrast media, having heard and 
discussed 10 invited papers, and 6 related papers on 
the matter, has reached the following conclusions: 

(1) In the search for the cause of sudden death it is 
necessary to distinguish two eventualities: the first is 
the use of water soluble contrast media in urography 
and cholangiography, and the second is the rapid 
introduction of a large quantity of the contrast agent, 
as in the visualization of the cardiovascular system; 
(2) from the documentative point of view, in the first 
eventuality, up to this date it has not been possible to 
establish & pathogenetic mechanism which could ex- 
plain the causes of sudden death, i.e. a definite rela- 
tionship between cause and effect with the adminis- 
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tered agent, while in the second eventuality, for ex- 
ample in angiocardiography, a few pathogenetic 
mechanisms could be invoked, such as a possible 
stimulation of the chemoreceptors, or a direct toxic 
action on the parenchyma and the cellular elements 
of the blood; (3) it seems that up to the present the 
acute damage should be related principally to the 
supporting molecules of the contrast medium, rather 
than to the iodine bound to them; (4) there are no 
clinical proofs or laboratory tests which could help in 
preventing a severe or fatal accident and, even less to 
establish precise contraindications to these proce- 
dures; (5) all the preventive methods (anti-allergic 
pretreatment, speed of injection, etc.), adopted up to 
now have been shown to be incapable of eliminating 
the causes of sudden death; and (6) the extremely 
large experience accumulated in the last 20 years in 
the use of water soluble contrast media containing 
iodine, in urography or cholangiography, has shown 
that there are no contraindications to these proce- 
dures." 

This motion, which was published in all the most 
important European Journals of our specialty, will 
serve as a basis for a further discussion at the Inter- 
national congress of Radiology to be held in Tokyo, 
Japan, in 1969.—4. F. Govoni, M.D. 


RADIATION THERAPY 


Horst, L. R. Radiotherapeutic aspects of 
intestinal carcinoid tumours. Radiol. clin. et 
biol., 1967, 36, 165-177. (From: The Radio- 
therapy Clinic, University Central Hospital, 
Helsinki, Finland.) 


Eight cases of intestinal carcinoid tumor were re- 
viewed and discussed. 

The only effective therapy for carcinoid tumor is 
surgery. 

Chlorpromazine has helped in the episodes of flush- 
ing and methysergid (Deseril) has been effective 
against diarrhea. In the author's own cases, radio- 
therapy and deseri] together were beneficial for most 
of the symptoms. The peritoneal metastases almost 
disappeared when colloidal Au!?* was administered, 
and also the symptoms of diarrhea and flushing were 
decreased. 

Because of the radioprotective action of serotonin 
and histamine produced by carcinoid tumors, it is 
emphasized that their protective effect can be re- 
duced by increased oxygen tensions as demonstrated 
on the skin reaction in a carcinoid syndrome patient. 

It is concluded that carcinoid syndrome is an indi- 
cation for radiotherapy under high pressure oxy- 
gen.— Sumalee Ghandaragga, M.D. 


Rissanen, P. M., and Horst, L. R. Sacro- 
coccygeal chordomas and their treatment. 
Radiol clin. et biol., 1967, 38, 153-164. (From: 


Abstracts of Radiological Literature 


JUNE, 1968 


The Radiotherapy Clinic, University Central 
Hospital, Helsinki, Finland.) 


The authors review their experience in the treat- 
ment of 7 cases of sacrococcygeal chordomas. 

Chordomas are slow growing locally invasive 
tumors with rare metastases, which arise from the 
embryonal notochordal remnants from the base of 
the skull to the coccyx. Nearly half of all chordomas 
are seen in the sacrococcygeal region. Common pre- 
senting symptoms include low back pain and diffi 
culty in defecation and micturition. Recurrences over 
many years are common. 

Individual case reports are presented in detail. 

Surgery appears to be the treatment of choice and 
would generally be preferred. Radiation therapy 
(postoperative for recurrences or metastases) 
achieved marked remission of tumorsin 3 outof 5 cases 
treated. Its beneficial effect may appear slowly but 
will be long lasting because of slow tumor growth. 

One case was treated by radiation therapy alone 
with marked regression and excellent palliation. 
Doses of 5,000 to 7,000 rads should be employed with 
oh and 7,000 to 8,000 rads for radiotherapy 

one. 

A brief review of the opinions and experiences of 
others is given.—Richard F. Torpie, M.D. 


Horsti, L. R., and AwrriLA, P. The effect of 
lung tissue on the exit dose in 33 MeV photon 
therapy. Radiol. clin. et biol., 1967, 36, 141- 
152, (From: The Radiotherapy Clinic and its 
Radiophysics Department, University Cen- 
tral Hospital, Helsinki, Finland.) 


Calculated dose distributions are not exactly valid 
in clinical radiotherapy. The standardized conditions 
in which the phantom measurements are performed 
do not always agree with the conditions in question 
when the patients are given radiotherapy. 

The authors' study was to establish through mea- 
surements made on patients the role of lung tissue in 
increasing the exit dose in 33 mev. photon therapy. 
The central axis dose of the exit field was measured 
with Sievert Bg-ionization chambers during 33 mev. 
photon therapy of patients with lung carcinoma. The 
dose was compared with the corresponding dose 
measured in water phantom. Their ratio, which de- 
notes the magnitude of the correction factor of iso- 
doses determined in standard conditions, was 
studied as a function of the thickness of lung tissue 
penetrated by irradiation. The lung tissue thickness 
was determined from anteroposterior and lateral 
chest roentgenograms and from transverse tomo- 
grams. The exit dose was 22~38 per cent greater than 
the calculated dose for the maximum lung tissue 
thicknesses. Individual differences were demon- 
strated, and these were found to be due partly to the 
condition of the lung, emphysema and fibrosis.— 
Luther W. Brady, M.D. 
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Quan, SruART H. Q. (New York, New York.) 
Factitial proctitis due to irradiation for 
cancer of the cervix uteri. Surg., Gynec. C9 
Obst., Jan., 1968, 726, 70—74. 


On the basis of a review of 65 patients with re- 
corded factitial proctitis, it was concluded that there 
was no correlation between dosage of irradiation and 
resultant degree of proctitis. 

Surgery was required in 29 patients out of 33 who 
showed advanced proctitis and in 8 out of 17 who had 
mild rectal changes. 

Six patients died as a result of direct or indirect 
radiation injury to the extragenital organs in the 
pelvis.—Frank Kulbaski, M.D. 


RADIOISOTOPES 


ATKINS, Hanorp L., and Fieay, RoserrT F. 
Data blending with *?2Tc in evaluating thy- 
roid anatomy by scintillation scanning. 
N.M. F. Nuclear Med., Feb., 1968, 9, 66-73. 
(From: Brookhaven National Laboratory, 
Upton, N. Y.) 


'Tc* in the form of sodium pertechnetate and 
data blending were used for delineating thyroid 
anatomy. 

It was felt that this technique markedly reduced 
the radiation"to the patient and increased the ac- 
curacy of thyroid scanning because of high counting 
rate, improved data presentation, and easter percep- 
tion of anatomic variation. dédas M. Rejali, M.D. 


Loxen, Mere K., and Wesroate, Huon D. 
Using xenon-133 and a scintillation camera to 
evaluate pulmonary function. N.M. F. Nuc- 
lear Med., Feb., 1968, 9, 45-50. (From: Uni- 
versity of Minnesota Hospitals, Minneapolis, 
Minn.) 


The authors report their preliminary experience 
with inhalation and injection of Xe, presenting 
lung scans obtained with an Anger scintillation 
camera as well as uptake and clearance of Xe”. 

Xenon 133 was chosen in their study because it was 
readily available and because of its physical charac- 
teristics. It is felt that the perfusion scan with Xe is 
superior to macroaggregates because of administra- 
tion of micro emboli which is unphysiologic. Xenon 
133 appears to be particularly valuable for evalua- 
tion of ventilatory problems. 

Pulmonary function study, using Xe™ inhalation, 
intravenous administration or both was performed 
in £1 patients and clearance curves recorded with 
both techniques. Patients with a variety of pul- 
monary disorders were studied by the Anger camera 
and conventional pulmonary functional test. Pre- 
liminary analysis of data revealed good correlation 
between the two methods.— Abbas M. Rejali, M.D. 
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Brack, Mervin B., Kina, Caarres D., and 
SMITH, Donatp R. Double isotope scinti- 
photography for differentiating between 
renal cysts and renal tumors. 7. Uro/., Dec., 
1967, 98, 728-734. (From: The Departments 
of Pathology, Nuclear Medicine, and Ur- 
ology, St. Luke’s Hospital; and the Divi- 
sion of Urology, University of California 
School of Medicine, San Francisco, Calif.) 


The authors report on a double isotope method 
used in differentiating between cystic and solid le- 
sions of the kidney. The method utilizes chlormero- 
drin (Hg**) and sodium pertechnetate (Tc*™) and a 
Pho-gamma scintillation camera with 3 inch multi- 
channel collimator. 

The first part of the study consists of injection of 
100-150 microcuries of radiomercury chlomerodrin. 
One hour later a 2 to § minute posterior exposure is 
made and following this a second scintiphotograph is 
made in the anterolateral position. The exposure 
showing the largest area of defective uptake is util- 
ized for the second part of the study. 

The second part consists of the injection of § to 10 
millicuries of sodium pertechnetate. Two sequential 
20 second exposures are made commencing 12 to I5 
seconds after the rapid injection of this material. 

The first exposure primarily shows filling of the 
aorta, kidneys, and early filling of the spleen. The 
second shows complete vascularization of the kidney, 
spleen, and liver. 

The pertechnetate scintiphotos are compared with 
those taken after chlormerodrin. Ín the defective 
area, 1f the mercury scan shows decreased or absent 
uptake using pertechnetate, the lesion is considered 
to be an avascular cyst or necrotic tumor or cyst. If 
the initial defective area shows good pertechnetate 
uptake, the lesion is considered to be a vascularized 
neoplasm.—George W. Chamberlin, M.D. 


Tauxe, W. Newton. i100-level smoothed 
scintiscans processed and produced by a 
digital computer. N.M. F. Nuclear Med., 
Feb., 1968, 9, 58-63. (From: Mayo Clinic and 
Mayo Foundation, Rochester, Minn.) 


It is stated that a computer produced digital scan 
with up to 20 levels of activity may not always be 
enough for evaluation. However, individual plates 
containing more than 20 compartments may not be 
pleasing to the eyes and become jumbled and dis- 
torted. 

A method of data collection, storage and presenta- 
tion is described in which the peak values are divided 
into 100 increments. These are then programmed to 
be read-out 20 at a time using a variety of symbols. 

The computer is then programmed to shift these 
symbols over 5 slightly different counting rates. This 
results in a composite of ¢ different plates totaling 
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100 levels of digitalized counting rate intensity.— 
Abbas M. Rejali, M.D. 


CHEMOTHERAPY 


Report oF THE MEDICAL RESEARCH COUNCIL'S 
WonxiNG Party ror THERAPEUTIC TRIALS 
IN Leukaemia. Chronic granulocytic leu- 
kaemia: comparison of radiotherapy and 
busulphan therapy. Brit. M. J., Jan., 1968, 7, 
201—208. 


In 1957 a conference on the evaluation of different 
methods of cancer therapy was arranged by the 
Medical Research Council. One consequence was the 
formation of a working party to evaluate different 
methods of treatment in leukemia. 

Purpose of the trial was to compare the quality of 
life and survival in 2 randomly selected groups of 
hitherto untreated patients diagnosed as suffering 
from chronic granulocytic leukemia. Patients in one 
group (B) were to be treated by busulphan, and those 
in the other (R) by radiation therapy. 

Patients were accepted if the clinical findings, 
blood cell counts, blood film morphology, and bone- 
marrow picture indicated a diagnosis of chronic 
granulocytic leukemia. Trial was begun in Septem- 
ber, 1959. 

Busulphan was administered orally at a daily dose 
of 4 mg. or 0.065 mg./kg. of body weight, whichever 
was the less, until the total leukocyte count had 
fallen to between 15,000. and 20,000/cu. mm., when 
the treatment was to be discontinued. 

The precise technique of external radiotherapy 
was left to the radiotherapists at each center. Irra- 
diation of the spleen was the usual method employed. 
At one center some patients received abdominal 
"baths" or total body roentgen irradiation. 

Of the 102 patients, £4 had had slowly progressive 
symptoms for periods up to 2 years. 

There were 52 males, 26 in each group, and 5o fe- 
males, 22 in group B, 28 in group R. The age range 
was from 21 to 79 years. 

The spleen was palpable in every case. 

No suggestion was made that the 2 groups differed 
in the supportive treatment, especially blood trans- 
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fusion, administered during the terminal stage of the 
disease. 

The majority of the patients in the busulphan 
group received no other form of treatment during the 
greater part of the course of their disease, although 
13 received mercaptopurine, prednisone, or splenic 
irradiation (4 cases) within 6 months of death. 

In the radiotherapy group the treatment was 
abandoned in favor of busulphan in 7 cases within 6 
months of entry into the trial. 

Fifty per cent of the patients in the busulphan 
group were alive 170 weeks after the first day of their 
treatment, compared with 120 weeks for the radio- 
therapy group. The 20 per cent survival times were, 
respectively, 263 weeks and 182 weeks. Thus the 
median survival of the busulphan-treated group of 
patients was almost 1 year longer, and the period for 
which 20 per cent survived was 18 months longer. 

The minimum follow-up period was 3 years. At 
this time 30 of the 48 patients in the busulphan 
group were alive (62.5 per cent), compared with 18 of 
the 54 patients in the radiotherapy group (33.3 per 
cent). 

In the initia] course of treatment busulphan and 
radiotherapy were equally effective in reducing the 
size of the spleen. There was no evidence that radio- 
therapy was more effective in relieving the pain of 
infarction or of perisplenitis. Rapid shrinkage of the 
spleen, however, gave no guarantee of long survival. 

Apart from the bone-marrow toxicity on which its 
therapeutic efficacy depends, busulphan has few 
side effects. Pigmentation and amenorrhea are the 
commonest, but are not in themselves contraindica- 
tions to treatment. 

The 2 methods were compared in a few easily 
measured objective features, particularly survival, 
control of spleen size, and efficacy in restoring and 
maintaining satisfactory levels of pemogonin con- 
centration. 

The results indicate that the Busch was supe- 
nor to radiotherapy in respect of each feature ana- 
lyzed, except perhaps in the long term control of the 
size of the spleen. 

When the trial was ended, go patients had died. 
Death resulted from blast cell transformation in 7o 
per cent of the patients.—Stephen N. Tager, M.D. 





E-Z-EM'S NEW PATENTED RED TOP® SNAP-CLOSE BAG 
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Copyright E-Z-Em, 1968 







U.S. Patent No. 3,177,871 


E-Z-Em’s Open and Shut Case 


(Prepackaged or Empty) E-Z-Em’s Red Top" dispos- 
able barium enema system combines the advantages of 
closed and open systems. The one piece patented Red 
Top?" seal opens up for fast filling and easy mixing — 
and allows you to add extra fluid during administra- 
tion. Snapped shut, it forms a secure closed system, 
permitting fast drainage, introduction of gas for double 
contrast exams, and leakproof security withstanding 
over 600 pounds of pressure. The Red Ball™ at tube 


- 


. Open 


opening keeps the barium in the bag until administra- 
tion. Only E-Z-Em is available either empty, or pre- 
packaged with Sol-O-Pake™, or your own barium 
formula. Take vour choice of tubing sizes and tips — 
conventional, Flexi-Tip"", or disposable retention tip. 
In stock at your local supplier. 
E-Z-Em, 111 Swalm Street, 
Westbury, N. Y. 11590. (516) 333-8230 


Shown above: List 110 Red TopTM, prepackaged, with rounded FlexicuffTM 
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who gugs 
for checkups? 


A vital question. For if early diagnosis and checkups. This confirmed what we have 
treatment can cure cancer. obviously long known—your key role, doctor, in activating 
regular health checkups are essential. your patients in good health practices. 

In a survey conducted for the Society, we We alert the public with facts about cancer. 
discovered that only 26% of those questioned You follow through by urging regular checkups. 
had such regular checkups. A life-saving combination. 
But 90% said, if their physicians told them 
to do so, they would have annual AMERICAN CANCER SOCIETY 











NEURORADIOLOGICAL UNIT 
WITH RCT-2 ROTATING CHAIR 





Examinations: Techniques: 
Pneumo-encephalography TV-Fluoroscopy 
Ventriculography Laminography 

Gas myelography Magnification 
Cerebral angiography Standard radiography 


ELEMA-SCHONANDER, INC., P.0. B0X 130, MT. PROSPECT, ILL. 60056 
Tel. (312) 259-7206 
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SPERRY 





Ultrasonic Reflectosco pe 


for ECHO-ENCEPHAI,OGRAPIIY 


Designed specifically for rapid deter- 
mination of cranial midline displace- 
ments using ultrasonic pulse-echo 
techniques. * 
FEATURES 
Circuitry optimized for effective re- 
liable performance 
Minimum operating controls 
Plug-in module construction for 
added versatility 
Master switch provides three trace 
display (1) calibrate for midline ref- 
erence (2) for right side identifica- 
tion (3) for left side identification 
Pre-set one centimeter markers 


Permanent records are conveniently 


made with available Polaroid film 
accessories 





“See for example: 
I. S. Jeppsson, Acta, Chir. Scand 119 
(1960) 445-462; Suppl 272( 1961) 


2. A. Jefferson, Acta Neurochirurgica, 
x4(1962) 392-409 


R. Ford and J. Ambrose, Brain 
86(1963) 189-196 


Other plug-in ultrasonic instrumenta- 
tion available provides many combina- 
tions of electronic gating and display 
systems for echo cardiography and bio- 
medical research. 

please request Bulletin 55-100. 


Automation Industries, Inc. 
SPERRY PRODUCTS DIVISION 





79 Shelter Rock Road, Danbury, Connecticut 06810 


MONITROL/I 


DIAGNOSTIC X-R AY TABLE 





1 








ON TARGET! 


SERVO-CONTROLLED COLLIMATION SHARPENS IMAGES, RE- 
DUCES "SCATTER AND DOSE." G-E True Field Collimator 
provides accurate fluoroscopic beam control resulting in 
an absolute minimum of unwanted off focal spot radia- 
tion. Intensified image definition is sharpened whether 
viewed with mirror optics, TV monitor or recorded pho- 
tographically. Servo-collimation can be controlled either 
manually or automatically. 


MONITROLAS 


A Hospital-Duty, 90-15° Table Built To Perform Around-The-Clock 


All table and lengthwise spot film motions can be power 
lriven to ease the task of the radiologist and all controls 
ire positioned for fast accessibility. When alternating 
luoroscopic and radiographic technics, workability is 
urther improved by the elimination of time-consuming 
oupling, uncoupling and parking of equipment. 

When you order a Monitrol/15 unit, you choose the 
pot film device, image intensifier, tube support and pa- 
ent safety features to fit your requirements. Your table 
; custom-made and shipped pre-assembled for fast 
istallation. This delivery method is another General 
lectric exclusive service innovation. 


POWER-DRIVEN GLIDE-TOP Speeds procedures. A choice of 
table head-and-foot travel, 30-inch head /30-inch foot or al- 
ternate 45-inch head/45-inch foot is made at installation. 


GLIDE-BACK PARKING of spot film 
device allows for rapid table top 
Clearance in shift from fluoros- 
copy to radiography. Parking ex- 
posure interlock switch prevents 
fluoroscopic exposure when de- 
vice is not locked in forward 
position. 


Progress /s Our Most /mportant Product 


GENERAL £? ELECTRIC 
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Picker. 
expeaites 
. your work. 


The following pages highlight some of the ways in which new Picker 
developments are now making life simpler in radiologic examination, 

in ultrasonic diagnosis, and in Cobalt^ radiation teletherapy. 

Sometimes by improving control or increasing accuracy. 

Sometimes by using a motor instead of a muscle. 

Sometimes by automating complex procedures. 

Sometimes by improving reliability. 

Sometimes by simplifying and speeding service. 

Sometimes by reducing operating time. 

Sometimes by improving the quality of images. 

And always, by expediting your work. 

Your Picker representative has all the information on these developments. 
Or: write Picker X-Ray, 1275 Mamaroneck Ave., White Plains, N.Y. 10605. 





Serial angiography simplified: 
Picker calls in a computer 


Radiopaque injection. X-ray exposure. 
Patient shifting. Angiography obviously re- 
quires that these elements and others (e.g., 
ECG, cinefluorography, etc.) constantly mesh. 
Up to now, people had to do all the required 
monitoring, coordinating, synchronizing and 
operating to make angiography work, to 
make the elements mesh. No longer. 

Picker has developed a practical punch- 
card-programmed system that automatically 
governs the procedural aspects of angio- 
graphic'examination. The system consists of 
the following four elements. 


Picker Computer Programmer 

The controlling card, prepunched to the de- 
sired specifications, actuates the Computer 
Programmer which then carries through all 
of the indicated sequential functions without 
any human intervention. This method not 
only enforces duplication of standardized 
techniques but permits easy modification by 
the preparation of a new card. The punch- 
card also serves as a permanent record. 





Picker 420 CP Cassette Changer 

This unit can rapidly expose up to 20 cas- 
settes holding any size film up to 14" x 14". It 
can handle virtually all angiographic proce- 
dures, monoplane or biplane. A motor-driven 
stand permits a single changer to be used in 
either the horizontal or vertical position. 


Picker Amplatz Cassette 

These vacuum-sealed cassettes yield high- 
resolution radiographs crisply defined from 
edge-to-edge, and out to the very corners. 
Picker supplies the entire System for the 
preparation of these cassettes. 


Picker Galaxy Pedestal Table 

A cantilever-type table whose motor-driven 
top automatically aligns the patient with the 
x-ray beam. Motor also elevates tabletop to 
most convenient working height. 

Check your Picker representative for de- 
tails or write to Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 

Picker expedites your work. 


PICKER 





The almost "invisible" 
x-ray generators: 


Pickers new Galaxy line. 


Our design goal for these new Galaxy gen- 

erators was not complicated: make them as 

invisible as possible. What's an "invisible" 

generator? A generator might be classified 

as invisible if it is unobtrusive in use because 

of three basic qualities: 

(1) Set-up time is rapid. 

(2) The need for service is minimal. 

(3) Downtime is minimal if service is required. 
We believe that an x-ray generator should 

do as it's told — rapidly, routinely, reliably — 

as much of the time as is possible without 

calling attention to itself. 


And the new Galaxy generators do indeed 
meet these specifications. They set-up fast 
with control panel logic that speeds opera- 
tion. They're built throughout with exception- 
ally reliable computer-grade components. 
They're easy to service: front access to 
plug-in modules radically reduces downtime 
(and cost). For the details on the Galaxy 
line, ask your Picker representative about 
our almost "invisible" x-ray generators. Or 
write: Picker X-Ray, 1275 Mamaroneck Ave., 
White Plains, N.Y. 10605. 

Picker expedites your work. 


PICKER 





Ultrasonic diagnosis is now 
simplified: Picker introduces 
a new display system. 


The time and annoyance of having to photo- 
graph a series of laminographic scans is 
now eliminated with Picker's new videosonic 
display system. This System lets you disc- 
record up to 60 separate cross-sectional 
images for "instant replay" on a TV monitor. 
This simplifies diagnosis in two ways: (1) 
rapid viewing of the cross-sections in se- 
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quence facilitates the "seeing" of a three- 
dimensional image, and (2) the TV monitor 
presentation closely approximates the actual 
size of the bodypart being examined. 

This then represents another fundamental 
advance in ultrasonic diagnosis, an increas- 
ingly important technique for visualization 
without radiation. And Picker now offers a 
wide choice of practical, easy-to-use ultra- 
sonic instrumentation. If you would like de- 
tailed information on this line of equipment 
—or on the use of ultrasonic diagnostic tech- 
niques—please let us know. Picker X-Ray, 
1275 Mamaroneck Ave., White Plains, N.Y. 
10605. 


Picker expedites your work. 


PICKER 





Pickers new Cobalt® units: 
accuracy goes up, 


set-up time goes down. 


Virtually every improvement in our new 
Cobalt*? equipment serves to provide im- 
proved treatment accuracy and/or re- 
duced set-up time. So review these spe- 
cific points below in terms that are most 
meaningful to you: accuracy and time. 

New precision in isocentric beam align- 
ment, accuracy being held to —2mm. 

A new articulated multivane collimator that 
delivers any field size from 3 cm x 3 cm to 
35 cm x 35 cm with minimal penumbra over 
the entire range. 

Remote control of all compound beam 










angulations by complete motorization of all 
three sourcehead motions, including biplane 
swing within the supporting yoke. 

A new field-defining projector which not 
only casts a lightpatch on the skin, but simul- 
taneously projects a scale showing source- 
skin distance at any moment. 

A new isocentric treatment stretcher, 
whose motor-driven tabletop can be raised 
or lowered by identical switches on either 
side in the table body. Retained is the unique 
separable feature that permits removal and 
substitution of a treatment chair, or instant 
withdrawal of patient from radiation beam in 
an emergency (subsequent realignment of 
table to vertical beam axis is automatic). 

For all the details, see your Picker repre- 
sentative or write Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 
Picker expedites your work. 


PICKER 


New directions for 
storage, manipulation, 
and analysis of 
data from 
our Pho/Gamma lll 

ocintillation Camera: 


Now, Nuclear-Chicago makes it pos- 
sible to realize even more of the 
clinical potential of Pho/Gamma III. 

Because, information on radioiso- 
tope distribution in body organs, as 
visualized by Pho/Gamma Ill, can 
now be recorded—in digital form— 
on magnetic tape. 

Thats the function of our Mag- 
netic Tape System. It consists of a 
multidimensional analyzer and the 
magnetic tape transport itself. 

When connected to the Pho/ 
Gamma Ill, this system permits you 
to record clinical data for later 
evaluation. And to manipulate this 
data at any time—to play it back, to 
change its mode of display, to re- 
record it on alternate readout de- 
vices (such as a digital printer or 
self-developing camera for making 
the familiar 15-second scintiphoto). 


And, if you have access to an off- 
line computer, our Magnetic Tape 
System can be even more valuable. 
The data from Pho/Gamma III can 
be recorded in computer-compatible 
form and then fed into the computer 
(properly programmed, of course). 
You can thereby generate essen- 
tially automatic analysis, which can 
bring you entirely new insights into 
the organs under investigation. 

The true worth of our new Mag- 
netic Tape System can only be 
measured in your own work. Our job 
is to make Pho/Gamma III more and 
more versatile by making available 
the analytical or storage procedure 
you need. 

Which is why, in addition to the 
Magnetic Tape System, we also are 
introducing a fast digital printer, an 
automatic 35-mm time-lapse cam- 


era, and a dual-channel ratemeter/ 
dual-pen recorder as accessories for 
the Pho/Gamma III. 

Your Nuclear-Chicago sales en- 
gineer can tell you all about Pho/ 
Gamma III and its expanded range 
of accessories, including the Mag- 
netic Tape System. Please call him. 
Or write directly to us. bsp 


NUCLEAR-CHICAGO 
CORPORATION 


A SUBSIDIARY OF G. D. SEARLE s co. 


307 East Howard Avenue 
Des Plaines, Illinois 60018, U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 





To the 
Pho/Gamma lll... 


Add our multidimensional 
analyzer... 


h 
ve 








Connect to our magnetic Make tracks. 
tape transport, and... 





AMPLATZ © 


COMPACT CONTRAST MEDIUM INJECTORS 


A COMPLETE LINE FOR CARDIOANGIOGRAPHIC AND CEREBRAL VASCULAR STUDIES 





MODEL SIMPLEX 
Features double cartridge holder, reduc- 
ing valve, interchangeable stainless steel 
syringes. Operated by a manual valve 
. no electric connections. May be used 
for cardioangiography, cine-angiogra- 
phy, and intravenous aortography. 


posure control, 


PRECISION INSTRUMENTS DESIGNED 


FOR RADIOLOGISTS 


SPACE SAVING, PORTABLE 








MODEL A 
Has the same features as the MODEL 
SIMPLEX, but in addition is equipped with 
a heating jacket and automatic x-ray ex- 





MODEL E 


Double cartridge holder, reducing valve, 


interchangeable stainless steel syringes, 
heating jacket, automatic x-ray exposure 
release for Schonander, Sanchez-Perez, 
and other types of seriographs. Injection 
time indicator for electrocardiograph. 
Electrically operated with automatic ex- 
haust at the end of injection. The unit can 
be actuated: (1) remotely from x-ray con- 
trol stand simultaneously; (2) separctely 
from cassette changer by push-button 
cord; (3) by push-button on the injector 


itself. 


SPECIFICATIONS 


POWER SOURCE — AI! Amplatz injectors are powered 
by commercially available CO, cartridges (Sparklets or 
similar) used for preparation of charged water. All mod- 
els are equipped with a double cartridge holder. Several 
low-pressure injections are possible from one CO, car- 
tridge or one high pressure injection (up to 240 psi) 
from one cartridge. For higher injection pressures (up to 
300 psi) or for repeated injections, two, cartridges can 
be punctured. 


PRESSURE CYLINDER — Constructed of anodized alu- 
minum, area is 2.4 square inches. All movable parts are 
self-lubricating. 


SYRINGE — Constructed of stainless steel with physio- 
logically inert low friction Silicon rubber and Teflon 
seals. A small volume remains in the syringe to elimi- 
nate air injection. All syringes are interchangeable, 
available in volumes of 20, 30, 60, 70, 100, and 120 cc. 


HEATING JACKET — Thermostatically controlled electric 
heating jacket factory set to maintain temperature of 
opaque medium at 100* F. Temperature may be changed. 
Thermometer indicates actual temperature of contrast 
media. Warm-up time is 1 to 2 minutes. 


NEDMAC, INC. 


PRESSURE RANGE — Pressure is easily adjustable by 
standard pressure reducing valve. Pressure gauge is 
calibrated in pounds per square inch. Maximal gauge 
pressure is 300 pounds per square inch. Effective pres- 
sure varies with syringe size. 


Syringe Size Power Factor Maximal Effective Pressure 
120 cc. 15 450 Ibs. per square inch 
100 cc. 1.8 540 Ibs. per square inch 

7Q cc. 2.4 720 Ibs. per square inch 
60 ce. 3.1 930 Ibs. per square inch 
3D cc. 5:5 1650 Ibs. per square inch 
20 Ce Pai 2310 Ibs. per square inch 


AUTOMATIC X-RAY EXPOSURE CONTROL — X-ray ex- 
posures may be triggered by the injector by an adjust- 
able actuator on the piston rod. 


INJECTION TIME INDICATOR — The injection time can 
be recorded by connecting the injector to the “timer 
channel” of an electrocardiograph. 


DIMENSIONS — Length approximately 19 inches. Weight 
approximately 11 pounds. Slight variation with different 
models. 


MEDICAL INSTRUMENTS DIVISION 


SCIENCE INDUSTRY CENTER 5410 INTERNATIONAL PARKWAY 
MINNEAPOLIS, MINNESOTA 55428 U.S.A. 
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Injection factors: 6ml of 75% Hypaque (contrast medium) at delivery rate of 2 ml/sec. 
Legend: LCA—left coronary artery; AD—anterior descending branch; CIRC—circumflex branch; 
RCA—right coronary artery. 


DIAGNOSIS: 


TECHNIQUE: Selective left coronary arteriography; right anterior oblique projection. 


DESCRIPTION: Extensive arteriosclerotic occlusive disease with prominent 
intercoronary collaterals. 


EQUIPMENT: 


Barber-Colman Viamonte /Hobbs Injector 





Automatic flow rate control is the 
heart of each Barber-Colman Via- 
monte/Hobbs Injector. Just dialing 
desired flow rate and injection time 
results in delivery of preselected vol. 
ume with repeatable accuracy — re- 
gardless of variables in contrast media 
and catheter. Maintain linear flows 
up to those requiring approximately 
1100 psi. Discharge entire 100 ml 
syringe at rates infinitely variable from 
2 to 60 ml/sec, within the physiologi- 
cal limits of the specific procedure 
and the catheter design. 


WOW . Wo NEW FeEAIURES 
MAKE THE EASIEST 
HANDLING INJECTOR EVEN 
MORE EFFICIENT: 


1. New Quic-Loc catheter connec- 
tor simplifies procedure and main- 
tains sterility — replaces syringe 
screw fitting with catheter lever/ 
lock. One short lever movement 
secures catheter fitting to syringe 
outlet. Reverse action unlocks con- 
nection. Spring detents hold Quic- 
Loc in center and locked positions. 
2. New E-Z-Fil attachment makes 
syringe filling faster and more con- 
venient. Connects to both standard 
screw fitting and Barber-Colman 
Quic-Loc connector. 

Protective cap slips down curved 
filler tube inserted into contrast 
media bottle — prevents entrance 
of contaminants. Base plate and 
spring clip secure bottle sizes to 
50 cc during filling operation. 
Write for literature, or phone 
815/968-6833. Barber-Colman 
Company, Electro- Mechanical 
Products Division, Dept. C, 14363 
Rock Street, Rockford, Ill. 61101. 
Or, contact your X-ray equipment 


supplier. 


Control 

your contrast 
medium 
injected... 
automatically... 
with 
repeatable 
accuracy. 
Barber-Colman 
Viamonte / 
Hobbs 
Injector. 


BARBER 


COLMAN 





After all. a film that yields the contrast you want, coupled 
with maximum latitude and definition, has to be in a 
class by itself. 

Let your Ilford Technical Representative show you how 


Red Seal on Melinex? will perform in your processing 
o ———— 


system with Ilfomat Chemicals. 


** ILFORD INC. 


601 West 26th Street, New York, N.Y. 10001 l 
1217 East El Segundo Boulevard, El Segundo, California 90245 
3566 Elm Street, Hapeville, Georgia 30054 





People who don't like barium sulfate 


allinckrodt 
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... love Barosperse 


Exacting radiologists love it 
because of its diagnostic excellence 
and more rapid procedure time 


Barosperse is by far the most used of all barium sulfate formulations. Used for upper or 
lower G.I. series, this superior formulation has the fluidity and coatability to fill in the 
folds and convolutions of the entire G.I. tract... the greater opacity to provide sharp, 
accurate, readable visualizations in radiograms ... and the rapid transit necessary to 
speed barium procedures. Superior small bowel delineation is frequently accomplished 
in as few as 30 minutes. 


Reluctant patients do... because of its 
"Milk Shake” palatability and 
faster examination time 


Smoother texture, creamier consistency and greater palatability reduce patient reluc- 
tance and help eliminate “gagging.” The rapid movement of Barosperse through the 
G.I, tract speeds the radiologic procedure, saves time and soothes patient edginess. 
The pleasant flavor of Barosperse gives patients an upper G.l. barium meal that is 
close to a “milk shake" in flavor and consistency. 


Small wonder Barosperse is a preferred barium formulation by both radi- 
ologist and patient. 


BAROSPERSE 


(Barium Sulfate U.S.P. Formulation) 


Available in individualized single-dose bottles, disposable enema units and in bulk. 





Caution: Federal law prohibits dispensing without à prescription. 


Mallinckrodt 






Pharmaceuticals 


Mallinckrodt Pharmaceuticals + St. Louis, Missouri 63160 


OUR 
COMPETITION 
WILL 
COPY US 


SOME DAY 


PHILIP A. HUNT CHEMICAL CORPORATION 





These ultra concentrates are made possible 
through the remarkable Hunt discovery — the 
synthesized molecule, CYCON. This invention 
permits HUNT to produce highly concentra- 
ted all-liquid developers such as Hunt 90/90 
Developer & Replenisher for processing all 90- 
second x-ray films at 90 to 94° F and Hunt 
Ultra-Mat Developer and Replenisher for 
processing all films in all time cycles at the 
recommended standard processing tempera- 
tures. Behind these products is a basic 
philosophy, committed to the importance of 
creating chemistry that produces films of the 
highest diagnostic quality. At Hunt we feel 
the same kind of responsibility to the quality 
performance of our chemistries as you, the 
radiologist, feels toward the patient in making 
a diagnostic examination. Everytime you 
place a film, processed in Hunt chemistry, on 
the viewbox, we consider our reputation on 

the firing line. We take pride in the millions of 
high quality radiographs Hunt processing 
chemistries have turned out in hospital x-ray 
departments and in private office practice. 


Extra capability 
for advanced radiotherapy 
centers 


Radiotherapists who don't want to be limited to routine X-ray therapy will insist 

on the extra capability of Mevatron 8. A reliable accelerator for rapid, automatic 

X-ray therapy, the Mevatron 8 also generates the higher energy levels and wide range 
of dose rates necessary when other types of treatment are indicated. A department 
equipped with Mevatron 8 can perform nearly any type of radiotherapy currently 
prescribed — as well as most types presently being developed. 


Controlled electron therapy. Energy levels up to 10 Mev 
permit electron treatment of tumors as deep as 4 cm. Depth of dose can be 
varied as required, and dose rate is automatically controlled. 


Hyperbaric oxygen therapy. mevatron 8 delivers 
dose rates up to 2000 rads / min for hyperbaric oxygen therapy. 

To allow ample space for the hyperbaric chambers, the beam shield 
Is retractable and the treatment couch is easily removed. 





Rapid set-up. 
Fully motorized couch, 

wedge filters and 

| new beam shaping 

4 >o kit expedite patient 

set-up, enabling more patients to be treated 

per day. The couch lifts, sates and moves horizontally 
under pushbutton control. 


Unequaled reliability. mMevatron 8 is 
built with the most dependable electronic circuitry 
available — principally integrated circuits and other 

solid-state devices developed especially to enhance reliability. 
To back up the intrinsic reliability of the system, we offer 
a comprehensive preventive maintenance and service program. 


Send for complete information 
2404 North Main Street, Walnut Creek, California 94596. 


Phone (415) 935-2250. 
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Sterile, aqueous, viscous Medopaque 
offers optimal radiopacity and complete 
absorption in 45 minutes from mucous 
and serous surfaces, Miscible with body 
secretions, spreads without droplet 
formation. Safe in the event of 
intravasation. In vials of 10 CC. 


For 
Hysterosalpingography 
Cholangiography (operative and t-tube) 
Biliary Ducts 

Fistulous Tracts 


Medopaque contains 3596 sodium 
ortho-iodohippurate, 1095 sodium 
iodide, with added Stabilizer, 
preservatives and a blend of 
polyethylene glycols. 


Professional sample supply available on request. 


BELL-CRAIG, we. 


41-14 27th Street L.I.C., N.Y. 11101 
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SIEMENS 


X-Ray Planigraphic 
Installation 
For Universal Use 





MULTI-PLANIGRAPH 


A multi-purpose unit 

for planigraphy with linear, elliptical, 
and circular obscuring movements 
for radiography 

with small exposure angle 


for Bucky radiography 
using a vertical or oblique beam projection 


for use with other examination units 
such as vertical cassette stand or Bucky wall stand 


results are ensured by the use of the SIRECON image- 


i Convenient and time-saving settings and reliable diagnostic 
intensifier television assembly. 


SIEMENS MEDICAL OF AMERICA INC., 685 LIBERTY AVENUE, UNION, N. J. 07083 


In Danada. CICAACNIC AACNICAL AC CANADA ITM A043 Qharhranka Ct Moct Mantroal A Oriehac 





30 YEARS 


ot integrity have helped us 
to become America's largest buyers of 


USED X-RAY FILM 


e We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


e We remit in advance if desired, or promptly after receipt 


and tally of the value. 


e Write for prices today. We will send shipping labels and 
direct your film to our newest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, Ill. 


RADIOLOGIST, Board certified or eligi- 
ble, for position in active medical and 
surgical hospital affiliated with Medical 
College of Georgia. Possibilities for 


teaching and research. Special salary 
arrangements possible, plus many fringe 
benefits. An equal opportunity employer. 
Apply to Chief of Staff, Forest Hills Divi- 
sion, Veterans Administration Hospital, 
Augusta, Georgia 30904. 





HANLEY ECONOMY 14x17 X-RAY CABINET 
SPECIAL DESIGN SLIDING DOORS 


QUALITY AT LOW PRICES 
Vertical Filing 
We Build Special Size X-Ray Cabinet: 
SPECIAL SIZE, 83 H x 18% D x 40 W, W/DOORS 


5 COMPARTMENT SIZE—DIVIDERS 14 x 17 ........... $119.00 
3 COMPARTMENT SIZE—DIVIDERS 14 x 17 .......... 90.00 
APPROVAL GUARANTEED—F.0.B. FACTORY—CATALOGUE 


HANLEY MEDICAL EQUIPMENT CO. 
5614 Seuth Grand X-ray Divisien $t Lewis, Me. 63111 


give... 


so more will live 


HEART FUND 




















Bind Your 
Journal Issues 
Into Valuable 


Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "'Vigilant Volumes''; they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 


The cost per ''Vigilant Volume," by official commission from the 
journal publishers is but $5.45 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
"Vigilant Volumes'' are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 


Simply ship your journal issues to us via parcel post, together with 
your name, address, and remittance, at $5.45 per volume. Within 
45 days after receipt, bound volumes will be shipped to you pre- 
paid. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Binders of All Journals) 


4440 W. Roosevelt Rd. 





Chicago, Illinois 60624 





New and improved products... 


expanded technical support 


HARLECH 240 

The original solid state 
x-ray generator 

with field proven quality 
and reliability. 





SCAT V 

New optical 
design for image 
enhancement. 








CONCORD 

The 90/15 R-F table... 
a thrifty and 

reliable adjunct 

to any department... 
handles peak loads. 


ADVANCED ENGINEERING LAB 
Where the ideas of today become 
tomorrow's products for improved diagnosis. 








i 
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NIMO-70 z 

The 70 mm spot film PRINCEPS d 

camera adaptable to A specialized unit to i 
perform all | 


our NIMO, the nine inch 
intensifier system 
with mirror optics. 


neuroradiological 
examinations for 
complete diagnosis. 


spf KELEKET 


A Division of Laboratory For Electronics, Inc. 
AM MASSACHUSETTS 02154 





„why do two, three 
or four venipunctures 
when one will do ? 


Intermittent or continuous I. V. therapy calis for the 
LONGDWEL Disposable Catheter Needle, designed for extended 
indwelling use. A single venipuncture and catheter placement eliminate 
the vein mutilation, hematomas, pain and trauma unavoidable with 
repetitive |.V.'s requiring a separate venipuncture for each administration. 








The LONGDWEL Disposable Catheter is made ot inert, 
nontoxic and tissue-compatible TEFLON —the material used in lifetime 
indwelling prostheses. It is nonwettable and has natural lubricity. 


Easy vein entry and placement is assured by a sharp, 
noncoring inner needle and a tapered catheter. Over-the-needle design 
seals tissue around catheter, avoiding usual blood leakage 
of through-the-needle catheters. 


Between infusions or blood aspirations, catheter remains in 
place, but lumen is closed with the SAFEDWEL Obturator, cvailable 
separately. Obturator is of radiopaque polyethylene, with LUER-LOK hub 
for secure, leakproof closure. 


The LONGDWEL Disposable Catheter Needle offers many 
other outstanding benefits: @ Versatility of percutaneous entry @ Secure 
bond between catheter and hub @ View chamber indicating vein entry 
e Vent plug to reduce blood leakage € Catheter, obturator hub and 
package color coded by size € Reinsertable inner needle 









Seno Disposable TEFLON? 


[B-D] BECTON-DICKINSON 
Division of Becton, Dickinson and Company, Rutherford, New Jersey 07070 


In Canada: Becton, Dickinson & Co., Canada, Had., 88], Clarkson, Ontario 
BAT. PEND, 





The British Journal of Radiology 
A monthly publication covering the fields of 


DIAGNOSTIC RADIOLOGY, RADIOT HERAPY, 
NUCLEAR MEDICINE, RADIATION PHYSICS, 
ULTRASONICS, RADIATION PROTECTION ; 
RADIOBIOLOGY AND RADIATION CHEMISTRY 


The British Journal of Radiology, which is the oldest radiological jour- 
nal in the world (having started in 1896 as The Archives of Clinical Ski- 
agraphy) now appears in a new format. The average of 80 pages per 
month and the number and excellent quality of the illustrations are be- 
ing maintained and the page size has been increased to 10% « 7% in. to 
allow wider margins. 


An increasing proportion of editorial space is being used to publish 
original contributions in radiodiagnostic physics and technology, cellu- 
lar and human radiation biology, the techniques for clinical investiga- 
tion using labelled compounds and in other rapidly growing fields on 
the fringe of radiology. A series of review articles on subjects of topical 
medical and scientific interest has also been inaugurated in addition to 
the presentation of selected papers which have been read at meetin gs 
of The British Institute of Radiology (of which this Journal is the offi- 
cial organ). 


obtainable from 
THE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON, W.1 


and from leading booksellers all over the world 
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Cobalt-60 
Teletherapy 
Reloads 








ul EAM AY Nie Most people remember us as 

rà ii ds 5i "m i [e DEAS NTN “The Source With Integrity." 
EXIT i MiNi m PONE ua Today U.S. Nuclear Cobalt- 

i MM it M | ENDE A ot p. 60 Teletherapy Reloads.. 

y ol » Ih i Ji CAA OH OM QN VERUS 1.5 cm, 1.75 cm, 2.0 cm and 
Nh M jj 3 AAMC v I 296m diameters...are avail- 

i Mig ahi M cub ou M a s NA able for prompt shipment. 
ui YE l i Vie p TU S ME W t t- 

N ht di aul i AUT S: MAPLE M Wn e guarantee source ou 
i a dM "wil APPS PUR EM EAR puts (calibration traceable to 
te ae TUR UN Jj RR the National Bureauof Stand- 


ards), doubly encapsulated 
in stainless steel, heliarc- 
welded capsules. In addition 
we make a normal check-out 
of your teletherapy equip- 
ment. 


When you call us collect 
you'll make our conversation 
memorable by supplying the 
following facts. First, tell us 
the make and model of your 
teletherapy unit. Then give 
us the RHM output of your 
present source and capsule 
diameter in centimeters. 
Finally, let us know the RHM 
output and capsule size of 
the source you would like to 
order. This information lets 
us quote you a price as easy 
to remember as our name. 


dU WT di vM 


1 $ 
711 
, ^ ! | i 
à if uS: |) i 
1 E- j ] ‘ tri y, 

, , +> 

"b ay EFF 

f 4 $ " * 
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au zz * 4 
H HIE IO , , 4 d * 
: i 2% 754 jj j $ 
i 7 x jf Z 
s i 4 
4 ? A M : 
P uM MUT ps 
/ IM a v s 
7 "E o. 

NÉ | 

K-UEM 


A Divisi« :rnational Ct ical & Nuclear Corporati 
th Lake Stre et Burbank, California 91502 
Telephone: 213; 849-6176 
THE SOURCE WITH INTEGRITY 
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YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price—$2.00 per copy—applies to all issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Ave. SPRINGFIELD * ILLINOIS 





The American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine: 1951-1967 


Vol. 65, Nos. 1, 2, 4, 5, 6 (1951) Vol. 84, Nos. 1-6 Inclusive (July-Dec. 1960) 
Vol. 66, Nos. 1-6 (July-Dec. 1951) Vol. 85, Nos, 1-6 Inclusive (Jan.-June 1961) 
Vol, 67, Nos. 1, 3, 4, 5, 6 (1952) Vol. 86, Nos. 1-6 Inclusive (July-Dec. 1961) 
Vol. 68, Nos. 1-6 Inclusive (July-Dec. 1952) Vol. 87, Nos. 1-6 Inclusive (Jan.-June 1962) 
Vol. 69, Nos. 1, 2, 5, 4, 6 (1953) Vol. 88, Nos. 1-6 Inclusive (July-Dec. 1962) 
Vol. 70, Nos. 1-6 Inclusive (July-Dec. 1953) Vol. 89, Nos. 1-6 Inclusive (Jan.-June 1963) 
Vol. 71, Nos. 1-6 Inclusive (Jan.-June 1954) Vol. 90, Nos. 1-6 Inclusive (July-Dec. 1963) 
Vol. 72, Nos. 1-6 Inclusive (July-Dec. 1954) Vol. 91, Nos. 1-6 Inclusive (Jan.-June, 1964) 
Vol. 73, Nos. 1-6 Inclusive (Jan.-June 1955) Vol. 92, Nos. 1-6 Inclusive (July-Dec. 1964) 
Vol. 74, Nos. 1-6 Inclusive (July-Dec. 1955) Vol. 93, Nos. 1-4 Inclusive (Jan.-April, 1965) 
Vol. 75, Nos. 1-6 Inclusive (Jan.-June 1956) Vol. 94, Nos. 1-4 Inclusive (May-Aug. 1965) 
Vol. 76, Nos. 1-3-4-5-6 (1956) Vol. 95, No. 1 (Sept. 1965) 

Vol. 77, Nos. 1-6 Inclusive ( Jan.-June 1957) Vol. 96, No. 3 (March 1966) 

Vol. 78, Nos. 1-6 Inclusive (July-Dec. 1957) Vol. 97, Nos. 1, 2, 4 (May, June, Aug. 1966) 
Vol. 79, Nos. 3, 5 (Mar., May 1958) Vol. 98, Nos. 1-4 Inclusive (Sept.-Dec. 1966) 
Vol. 80, No. 6 (July 1958) Vol. 99, Nos. 1-4 Inclusive (Jan.-April, 1967) 
Vol. 81, No. 5 (May, 1959) Vol. 100, Nos. 1-4 Inclusive (May-Aug. 1967) 
Vol. 83, Nos. 1-6 Inclusive (Jan.-June 1960) Vol. 161, Nos. 1-4 Inclusive (Sept.-Dec. 1967) 





Subscribe today. to 
THE JOURNAL OF THE CANADIAN 
ASSOCIATION OF RADIOLOGISTS 


published quarterly: March, June, September and De- 
cember. It is the official organ of The Canadian 
Association of Radiologists. 








Price $5.00 per annum in Canadian or equivalent funds. 





N e 


The Canadian Association of Radiologists, 
1555 Summerhill Avenue, 
Montreal 25, Quebec, Canada 


Please enter my subscription to the JOURNAL OF THE CANADIAN ASSOCIATION OF RADIOLOGISTS, for which my cheque 


is enclosed. 


VU D -TTTETITILICOLIQLLILOLICLO DEMEURE TEE Ee eee ee LLL LLLI 
(Please print) 

Address METUIT Shale SENG ee, BOR leer pw Bee RENT Ee AU Oe a GIEIEEJG DESEE IL A E DE I EI M ON LE T A eB ET IA CT P E T RT E 
(Please print) 

Ce eee ee ee eee eee ee eee eee EL Province or State. 442» ices we eo ie COnN (i623 a 


For Mammography... 
Faster Exposure Sequence 
Greater Thermal Reserve 





An Improved Dynamax “HD40” 
Rotating Anode X-Ray Tube 


MACUICT? 


The improved Dynamax “HD40” rotating anode x-ray 


tube “insert” is now available to provide faster exposure sequence with greater 
thermal reserve for mammography. 

Also recommended for heavy-duty general radiography, the improved “HD40” 
incorporates a rhenium-tungsten-faced molybdenum target with a heat storage capac- 
ity of 175,000 heat units (20% greater than that of the previous "HD40"). Adding 
rhenium to the target face helps maintain the original radiation output throughout the 
life of the tube. 

Electrical characteristics of the “HD40” are identical to those of the original 
Machlett mammography x-ray tube. 


H H ee 7y 
General Characteristics The Dynamax “HD40” may be used in any 
tt ” of the following housings: Dynamax "90", Dynamax ‘‘40” 
Machlett Dynamax HD40 and the Dynamax ‘25’. In the Dynamax “25” housing, 
PKV range: 25 PKV to 125 PKV the maximum voltage is 100 PKV. 
Focal Spot Sizes: 1.0 mm and 2.0 mm For literature on the Machlett Dynamax “HD40” write: 
Max. MA at 25 PKV: 300 The Machlett Laboratories, Inc., 1063 Hope Street, Stam- 


ford, Connecticut 06907. 


Heat Storage Capacity: 175,000 HU 





THE MACHLETT LABORATORIES, 


A S OU BSI- DIA RY O F RAYTHEON COM PAN v 












Save His 
Valuable 
Time! 





ae 





Shes 


SS 


Now at the push of a button, a busy radiologist can diagnose 200 
14x 17 x-rays at one sitting without ever once touching them. 


RADI Fanohamascope Model 200 


High Capacity Mass Film Viewer 


50 viewing frames. Holds two-hundred 14x17 films. — * Has built-in indexed jacket storage area. 
Preloadable by film clerk saving radiologists time. e Has many, many other wanted features such as: 


Films stay available for instant viewing and review. hand and remote foot controls, variable high and 
Requires minimum amount of floor space. Only low speeds, slide-out shelves for writing and for 
13.8 square feet! dictating equipment. 

Completely mobile! Weighs 565 pounds yet rolls * Best of all is its low price! Much lower than other 
easily from room to room on heavy duty casters. viewers that do not have all of these plus features. 


For additional information and the name of your nearest dealer write to: 





P. O. Box 19164, Houston, Texas 77024 
or call collect: 713-468-3230 
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Help 
Wanted: 
Medical 


* Doctors 
—Generalists 
—Special ists 

* Nurses 


* Therapists 
* laboratory and 
X-ray Technicians 


USE THE COUPON TO 
LEARN OF OPPORTUNITIES 
FOR CHALLENGING SERVICE 

ACROSS THE WORLD 





SS 
A Service of CARE 


A nonprofit, nonsectarian 
aid program to share the 
. boon of modern medicine 


In 8 countries of Latin America, Af- 
rica and Asia, American and Canadian 
medical teams and specialists are at 
work with MEDICO, a Service of 
CARE. Their mission: to upgrade 
medical services for the people and 
train local personnel for the years 
ahead. To meet the continuing re- 
quests for this crucial assistance, 
CARE-MEDICO seeks men and wom- 
en to serve as members of long-term 
teams, for 24 months, or as short- 
term volunteers in specialist pro- 
grams. Specialists in all categories 
are particularly needed, for assign- 
ments of at least one month. For a 
professional and personal experlence 
you will treasure, apply today. Write 
for informationon the posts available, 


i 

! 

MEDICO, A Service of CARE I 
660 First Ave., New York, N. Y. 10016 
. * . i 

Send me information on your programs in: I 
Afghanistan[] Algeria []  Honduras[] ! 
és ; i 
Dominican Republic [] Jordan [] i 
Malaysia [] Nigeria [] Tunisia[] |; 
! 

E B. onsecDadcdniad uiia t itm and would I 
be interested in serving ................ months. ! 
l 

n E E tn redeem n i 
i 

d aieiai a I 
i 

bdo EL LL TT A P EE H 
Space donated by this publication 1 
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The Baird-Atomic l 
Autofluoroscope can do things that 


no other scintillation = TM 
camera can. — M 














Pecintillation Camera is the only Carr 
itation of patient data with real numbers as read directly fror 
X:cardiovascular dynamics and cerebral blood flow dynamic 
V. And you can do lung, pancreas, thyroid, placenta, an 
uoroscope is the only system that can provide perme 
nstant recall of all the original data in unaltered form 


era that can provide qu 
the front panel. You can d@, 
both visually and quantitative 
other static analyses. The Au 
nent patient record storage wi 


- Up to three areas of quantitation can be outlined by a light pen and presented to the mult 
ple pen recorder for a graphic display of total organ activity versus time. It is the only con 
plete instrument having all the high demand computer functions built into the systen 
Let us prove to you that the Baird-Atomic Scintillation Cam- [1 
era will do everything we say it will. 33 University Road, A BAIRD-ATOMIC 


Cambridge, Mass. 02138, Telephone: 617 864-7420. Baird- 
cnin Carana The Hagiie. The Netherlands. Baird-Atomic Limited, Hornchurch, Englan 


neurolept 


The introduction of INNOVAR® Injection makes 
a clinical reality of one of the past decade’s 
most widely discussed and investigated concepts 


in anesthesia: neuroleptanalgesia. 


INNOVAR® Injection combines the action of 
INAPSINE® (droperidol), a neuroleptic and antiemetic, 
with that of SUBLIMAZE® (fentanyl), a potent 
narcotic analgesic. Its signal characteristics are that 
It produces general quiescence, reduced motor 
activity and profound analgesia, yet leaves cortical 


and cardiovascular functions relatively intact. 





a 





analgesia 


In the hands of the skilled anesthesiologist, INNOvAR? Injection can contribute 
greatly to the ease and safety of many diagnostic and surgical procedures, as sum- 
marized in this table. 


INNOVAR? uses and advantages 


el 











As premedication Allays anxiety and apprehension 

ae cen eee ee Aq EP - 
As an adjunct to - Contributes to pleasant induction 

general anesthesia - Provides profound analgesia 


- Reduces intraoperative stress 
- Reduces postoperative pain and emesis 


Used alone Produces a patient who can undergo most diagnostic and 
or with regional some surgical procedures without discomfort, yet remains 
anesthesia alert and responds to auditory commands (as in arterio- 


grams, endoscopy, pneumoencephalograms, electrocor- 
ticography, intraocular surgery ) 
NENNEN naa 
In addition... Since patients on INNovAR demonstrate good cardiovas- 
cular stability, it is of special value in (1 ) protracted proce- 
dures, (2) cardiovascular surgery, (3) geriatric patients, 
(4) poor-risk patients. 


Innovar 


Each cc. contains: 











I e e SUBLIMAZE® (fentanyl) ........ 0.05 mg. 
n ec 10n as the citrate 
|] Warning: May be habit forming 
INAPSINE® (droperidol) ............. 2.5 mg. 


Please turn the page for summary 
of prescribing information, including contraindications, 
warnings, precautions and adverse reactions. 






Pi 


novar Injection 


Introduces the benefits of neuroleptanalgesia, possibly 
“... this decade’s contribution to anesthesia." * 


Indications: INNovAR may be employed as premedication for 
anesthesia and as an adjunct to the induction and mainte- 
nance of anesthesia. Hemodynamic measurements in geri- 
atric and normal subjects demonstrate good cardiovascular 
stability during anesthesia with INNOVAR. This stability 
suggests INNOVAR may be of value in protracted surgical pro- 
cedures and in debilitated and poor-risk patients. Clinical 
evidence suggests that INNOVAR lessens epinephrine-induced 
cardiovascular changes; thus INNOVAR may be used in opera- 
tions requiring the use of epinephrine. 

INNOVAR has been used with general and regional anesthetics 
and as an adjunct to major, minor, and diagnostic surgical 
procedures. INNOVAR has been used as the only agent for 
such operations as arteriograms and pneumoencephalograms 
in which the patient's co-operation is required in response to 
auditory command. It has been successfully administered to 
a patient as old as 93 years. Operations in which INNOVAR 
has been used as an anesthetic adjunct have been performed 
on patients at all levels of physical status. 
Contraindications: INNOVAR should not be administered to 
children two years of age or younger because safe conditions 
for use have not been established. Neither should it be ad- 
ministered to patients suffering from bronchial asthma. The 
narcotic analgesic component of INNOVAR may cause thor- 
acic muscle rigidity upon I. V. administration. Therefore, the 
need for reversal with muscle relaxants contraindicates its 
use in patients with myasthenia gravis. There is no evidence 
that the analgesic agent fentanyl, contained in INNOVAR, is 
potentiated by Mao inhibitors, but since such potentiation is 
found with other narcotic analgesics, the use of INNOVAR 
with Mao inhibitors is not recommended. 

Warnings: Use in Pregnancy: The safety of INNOVAR in preg- 
nancy has not yet been established; hence the possibility of 
risk to the mother and unborn child should be weighed 
against the potential benefits before the drug is used. 

Other Uses: INNovar can be substituted for morphine in ad- 
dicted patients and, therefore, must be regarded as having 
addictive liability upon repeated administration. 

A pharmacologic study in dogs suggests that the possibility of 
muscular rigidity may be increased when fentanyl is given 
to patients receiving medications containing d-methorphan, 
although there have been no reports of this in clinical studies. 
Precautions: INNOVAR should be used with caution in patients 
with liver and kidney dysfunction because of the usual im- 
portance of these organs in the metabolism and excretion of 
drugs. In poor-risk patients doses of INNOVAR lower than 
those otherwise recommended should be considered. INNo- 
VAR must be used with caution in patients with severe impair- 
ment of pulmonary function. Caution should be exercised in 
the administration of INNOVAR to patients with known Park- 
nson's disease. Other central nervous system depressants 


(e.g. barbiturates, major tranquilizers, and narcotics), givei 
so their actions overlap those Of INNOVAR, must be used ii 
reduced doses (as low as V4 to 14 the dose usually recom 
mended) because of additive or potentiating effects. 
INNOVAR is not recommended for intravenous use when nar. 
cotic antagonists or facilities for assisted or controlled respi: 
ration are not readily available. The possibility exists tha 
some people may be sensitive to one or both of the compo- 
nents of INNOVAR. 

Adverse Reactions: Respiratory depression induced by fen- 
tanyl is the most common adverse reaction reported to occur 
with INNovar. It can be immediately reversed by narcotic 
antagonists (nalorphine, levallorphan), which, it should be 
noted, will also reverse analgesia. However, during opera- 
tion, assisted or controlled respiration provides adequate ven- 
tilation without reversing analgesia. 

Muscular rigidity is a common side effect and in some in- 
stances may be associated with reduced pulmonary com- 
pliance and/or apnea, laryngospasm, and bronchospasm. 
Prompt reversal of this effect can be achieved with the intra- 
venous administration of an appropriate single dose of a 
muscle relaxant such as succinylcholine. Bradycardia and 
other cholinergic effects may Occur and can be controlled 
with the appropriate dose of atropine. The inclusion of atro- 
pine or other anticholinergic agents in the preanesthetic regi- 
men tends to reduce the occurrence of such effects. Mild to 
moderate hypotension and tachycardia can occur immedi- 
ately following induction, but are usually followed by spon- 
taneous and rapid stabilization of the cardiovascular system. 
If hypotension persists and is severe, the possibility of hypo- 
volemia should be considered and proper fluid replacement 
instituted if indicated. 

Dizziness, chills and/or shivering, blurred vision and postop- 
erative drowsiness may occur. Urticaria is infrequent and 
rarely troublesome or protracted. Rare episodes suggestive of 
sphincter of Oddi spasm may occur. A low incidence of ex- 
trapyramidal symptoms has been observed in a few instances 
up to 18 hours postoperatively. Such symptoms can be con- 
trolled or reversed with anti-Parkinson agents. Hallucinatory 
episodes also have been rarely observed postoperatively. In a 
few healthy subjects, these episodes were associated with 
transient periods of mental depression. 

How Supplied: INNovAR? Injection is supplied in 2 cc. and 
5 cc. ampuls, in packages of 12 and 144. 


Full directions for use, including usual dosage and adminis- 
tration, are available on request. 
*Fox, J. W. C., and Fox, E.: N. Carolina Med. J. 27:471, 1966. 


McNeil Laboratories, Inc. 
Fort Washington, Pa, 
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No two ways 
about redi-FLOW 


(Gastric Suspension Barium Sulfate 30% w/w) 





It's the pre-mixed, 





stable suspension, ewe 
caine redi-FLOW . — 
barium-in-a-can Ld FLOW —— 


BARIUM SULFATE 30% W^ 


that’s always the same. 





No two ways about redi-FLOW™ (gastric suspension barium sulfate). 
It’s always the same. Get the picture you want with the same patient at 
later dates because there is no variable factor in the mixing. redi-FLOW™ 
(gastric suspension barium sulfate) is always ready-made to the same 
specifications of barium content, of specific gravity, of suspension, and 
of flow properties—day after day, month after month. It flows evenly 
as a consistent, uniform column of barium—doesn't precipitate in gastric 
fluid or small bowel. Your patients will love it. But don’t let them have 
all the pleasure... try some yourself . . . it tastes like a good milkshake. 
No two ways about it—you'll like redi-FLOW™ (barium sulfate sus- 
pension). Test it by using the coupon. 


-— 





"anm x 
ys. FLOW PHARMACEUTICALS, Inc. 
\ Subsidiary of Flow Laboratories, Incorporated 
; 1070 Linda Vista Avenue, Mountain View, California 94040 
eee i es i Ce 


Send redi-FLOW™ (gastric suspension barium sulfate , 30% w/w) samples to: 


Name 
Address 


City State Zip 
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OVERHEAD TRANSPARENCY 
TEACHING AIDS can give your 


lectures added interest 





Now you can visually illustrate almost any point you wish with one of 
GAF's 250 overhead transparencies on basic x-ray technology. 

And because they are designed for use with a conventional overhead 
projector, you can use them with the room lights on. You can read from 
your notes... your students can take them... and you can emphasize 
key points directly on the transparency. 

There are a wide variety of basic courses—each with its own keyed study 
guide you can follow as a lecture guide or use to select those you want 
to supplement your own course outline. 


Positioning Course for 
Radiologic Technology 





No less than 90 different views, this 


An exhaustive series that is being rapidly 


authorative series contains diagrams as 
well as reproduced radiographs. Ex- 
tremely versatile, these transparencies 
can be used before, during or after prac- 
tical demonstration. 


expanded. Four parts are currently avail- 
able. From the "x-ray tube" through the 
"Patterson-Parker Table", this series gives 
easily understandable illustrations of 
basic principles. 


Human Biolo 
gy This series reproduces each system of the 


body. The skeletal muscles, digestive system, 
respiratory system, etc. And these sketches 
are not limited to major structures. For in- 
stance, the excretory system details the kid- 
ney tubule, as well as the human skin. Six 
separate and distinct transparencies are de- 
voted to the nervous system. 





Atom 








Take your students from the elements to Here are two sets of transparencies in 
Einstein in simple steps. All the basics are one. Atomic radiation, fission, fusion, etc. 
here—the laws, concepts and theories — plus the principles of magnetism, elec- 
needed to clarify material in more ad- trical transmission, circuits and symbols. 
vanced courses. Each is diagramed simply. 


GAF Teaching Transparencies are big 10 x 10-inch color illustrations which can be 
marked with grease pencil and erased...repeatedly. Each transparency is designed as a 
complete teaching package which effectively presents a single concept, key idea or 
basic principle; many have several overlays for maximum clarity in presentation. 


For larger, brighter, sharper images, GAF Overhead Transparencies should be used with 
a GAF PORTA-LITE Overhead Projector. 


GAF PORTA-LITE 200 OVERHEAD PROJECTOR 
designed for both transparencies and radiographs 


1 Lightweight, portable...for use at multiple 
locations. Weighs just over 20 Ibs. 


! New quartz-iodine lamp gives brighter, 
whiter light...enables projection even 
through dense areas. 


! Designed to permit use with radiographs 
ip to 10 x 12 inches. 


! Unique wide-angle lens...projects a larger 
mage than conventional overhead projec- 
‘ors; e.g., four-foot square image from only 
ive feet away. 

1 Improved optical system...for clearer, 
sharper images even at the edges. 


ıt Low in cost, to fit even the most modest 
Yospital budget. 


or complete information on GAF X-Ray 
rechnology Teaching Aids (including the 
JAF PORTA-LITE 200 Overhead Projector), 
:ontact your local GAF Representative. 
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fine products General Aniline & Film Corporation 
from 140 West 51 Street, New York, New York 10020 
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CONSOLIDATED THE AMERICAN JOURNAL OF 
INDICES ROENTGENOLOGY, 


RADIUM THERAPY 
AND NUCLEAR MEDICINE 


VOLUME VI mM 
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The American Journal of 
Roentgenology, Radium Therapy 
and Nuclear Medicine 


Volumes 79-88 (1958-1962) 


Covers some 8,000 pages of original papers, 
editorials, biographical sketches, and ab- 
stracts of both domestic and foreign jour- 
nals published in THE AMERICAN JOUR- 
NAL OF ROENTGENOLOGY, RADIUM 
THERAPY AND NUCLEAR MEDICINE 


for the years 1958-1962. 
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Fills a very definite need and will be wel- 
comed by those who have occasion to con- 
sult the Journal during this five-year period. 
[Increases the usefulness of your set of jour- | 
nals a hundred-fold. i 





A Limited Quantity 
Has Been Printed 


Mark Waters 
fesse Sonia Bae was a chain smoker. 
sraer our opv 


NOW Wonder who'll 





get his office? 


CHARLES € THOMAS - PUBLISHER 
301-327 East Lawrence Avenue 
Springfield - Illinois 


Mark kept hearing the same thing 
everyone does about lung cancer 
but kept on smoking cigarettes. 
Probably thought: "been smoking 
all my life...won't help to stop." 
No matter how long you've 
smoked, the risk of lung cancer 
decreases when you stop, pro- 
vided cancer or emphysema 
have not developed. 
Next time you reach 
for a cigarette, 
think of your office— 
and your home. 


American Cancer Society Xo 


THIS SPACE CONTRIBUTED BY THE PUBLISHER 


Send me the volumes I have checked below. I 
understand that orders are subject to the exhaus- 
tion of available stock. (This order is subject to 
withdrawal without notice.) 


Volume II (1938-1942) , $10.00 
Volume III (1943-1947) , $22.50 
Volume IV (1948-1952) , $23.50 
Volume V (1953-1957), $25.00 
Volume VI (1958-1962) , $23.50 
*Volume I (1903-1937) out of print. 
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a research concept in contrast visualization 


for better 





definition of disease 
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No. 1 in a series: 


Renografin-60 (meglumine diatrizoate injection) 
preferred in a study of pyelographies of 2,234 
patients. 


In a new large scale study,’ "...to determine 
which medium would produce adequate visualiza- 
tion of the urinary tract with the fewest toxic 
effects on the patient," Macht et a/. have com- 
pared Renografin-60 with 2 other contrast agents. 


Data were analyzed in 2,234 unselected (consecu- 
tive) patients, according to age, sex, and general 
disease group for the study population as a whole. 
The first 683 patients received 5096 diatrizoate 
sodium solution, the next 921 patients received 
Renografin-60, and the final 630 patients received 
66.8% sodium iothalamate solution.' 


criteria for quality and comparative safety The 
contrast agents were evaluated for quality of 
diagnostic films as follows: films showing a dense 
concentration of contrast medium with filling and 
visualization of all major and minor calyces, in- 
fundibula, pelves and almost all of each ureter 
were listed as "good"; films showing less concen- 
tration with incomplete visualization of all portions 
of urinary tract but sufficient to produce diagnos- 
tically adequate films were listed as "fair"; films 
showing unsatisfactory visualization of urinary 
tract, or films which could not be interpreted, as 
"poor." The media were also evaluated as to inci- 
dence of the following side effects: nausea, vomit- 
ing, fainting, shock or severe reaction, hiccups, 





hives, pain in arm, sneezing, hot flushes, stuffi- 
ness of nose or ears.! 


The following chart* shows comparative results of 
the 3 media according to age category: 


quality of pyelograms and side effects expected in 
standard population of 1,000 patients by age, accord- 
ing to type of medium used 





medium used quality with 
and type standard of pyelograms side 
of patient population good fair poor effects 
meglumine 

diatrizoate 

all ages, 1,000 827 123 50 41 
0-191 126 122 3 1 3 
20-49 415 374 35 6 27 
50-69 315 240 51 24 9 
70 or older 144 91 34 19 2 
diatrizoate 

sodium 

all ages, 1,000 782 134 84 72 
0-19 126 115 6 5 7 
20-49 415 378 26 11 40 
50-69 315 227 64 24 19 
70 or older 144 62 38 44 6 
sodium 

iothalamate 

all ages, 1,000 883 81 36 54 
0-19 126 122 4 0 7 
20-49 415 393 20 2 29 
50-69 315 269 32 14 13 
70 or older 144 99 25 20 5 


“Adapted from Macht! tin some patients in this age 
group, higher than recommended doses were used. 

In theory: “The choice of contrast agent should 
ideally be individualized according to the age, sex, 
and disease group of the patient in order to obtain 
a high probability of complete visualization of the 
urinary tract with low probability of adverse side 
effects." 


In practice: "The choice is to be made...on the 
basis of the agent which gives the best concentra- 
tion and the fewest side effects in the greatest 
number of patients regardless of age, sex, or 
disease category." 


In order of preference: Although Renografin-60 
was not rated highest in all categories, the authors 
feel that their preference of the contrast media 
for intravenous pyelography would be: ftrst, 
Renografin-60; second, sodium iothalamate; third, 
diatrizoate sodium.’ 


For brief summary of prescribing information, 
please refer to the end of this advertisement. 


definition of 
safety... 


demonstrated in animals...Since meglumine dia- 
trizoate is also used for cerebral angiography, 
toxicity studies of administration via the carotid 
artery are therefore of interest. Fischer and Eck- 
stein? designed angiographic studies in animals in 
which procedures were very similar to clinical 
angiography, and which yielded data that was 
quantitative, graphic and nonsubjective.? Accord- 
ing to the authors: “We selected the alterations in 
arterial blood pressure, venous pressure, heart 
rate and rhythm, the electrocardiogram and end- 
expiratory CO; concentration resulting from experi- 
mental cerebral angiography as refined, sensitive 
indications of the toxicity of a particular contrast 
material."? Their results of measured cardiovas- 
cular functions in dogs indicated that meglumine 
diatrizoate was far less toxic than four other con- 
trast media.? As Fischer and Cornell reported in a 
later study: "Despite the testing of more highly 
concentrated solutions and larger doses, the 
cardiovascular responses [in dogs] from methyl- 
glucamine [meglumine] salts were much less than 
from sodium salts, an observation consistent with 
previous experiments." ? 


Other investigators have documented the com- 
parative safety of meglumine salts in experimental 
studies. In order to determine reaction and toler- 
ance of the intestines, Cooley* injected meglumine 
diatrizoate into mesenteric arteries of dogs and 
found no damage. Gensini et a/.? reported that 
cardiovascular responses with it were almost 
identical to blood transfusions. 


theory of lower toxicity with meglumine...Gensini 
and DiGiorgi have offered a hypothesis to explain 
their findings of lesser toxicity with experimental 
intravascular injections of methylglucamine (meg- 
lumine) salts. "When a relatively undiluted amount 
of sodium salts of a contrast agent is injected in 
an artery and carried by the blood stream toward 
the capillary bed, its molecules rapidly dissociate 
and readily diffuse through the capillary mem- 
brane and into the tissue. There, both the toxic 
effect of the iodine-containing organic radical and 
the increased concentration of sodium will readily 
manifest themselves. At equal concentrations of 
sodium, the end results will closely reflect the in- 
trinsic toxicity of the iodine-containing organic rad- 
ical on the tissues. ..."? 


"In the case of the methylglucamine compounds, 
the same dissociation takes place. However the 
larger methylglucamine molecule, rich in hydro- 
gen bonds, apparently either limits the migration 
of the organic radicals outside the vessel or at 
least minimizes their effects on the cellular 
metabolism." 

proved in practice... Paralleling similar findings in 
animals, clinicians have reported a generally lower 





incidence of untoward reactions with Renografin- 
60 in urologic and cerebrovascular use. However, 
as with all intravascularly injected contrast agents, 
the possibility of severe reactions should be kept 
in mind (see Contraindications, Precautions and 
Side Effects below). In one study of over 600 
urologic patients, the investigators reported that 
Renografin-60 produced urograms of diagnostic 
quality with a 6% incidence of side effects. The 
authors concluded: “It is hard to believe that any 
drug introduced intravenously could be so well 
borne by so many patients...."? 


In a 74-patient study, comparing Renografin-60 
with diatrizoate sodium in carotid arteriography, 
Shealy commented: "With confused patients who 
are to have arteriography under local anesthesia, 
it is particularly desirable to have an agent that 
causes little pain." In this study, since "...60 per 
cent Renografin has resulted in considerably less 
pain than 50 per cent or 45 per cent [diatrizoate 
sodium]...we have converted to the routine use 
of 60 per cent Renografin for carotid arteriogra- 
phy; an additional 1,500 arteriograms done with 
60 per cent Renografin have been quite satis- 
factory. 7 


better tolerated even in pediatrics ...Citing some 
difficulties in administering contrast agents intra- 
venously to children, Strasser et al.® selected 
Renografin-60 for intramuscular use in excretion 
urography in 16 pediatric patients because of the 
mild and relatively few reactions consistently as- 
sociated with its use. The authors concluded: "The 
almost complete absence of any kind of local 
effect from its injection into the gluteal muscle 
and the absence of any serious reactions, local or 
systemic, indicate the safety of the medium." 


For brief summary of prescribing information 
please refer to the end of this advertisement. 


definition of 
efficacy... 


a thoroughly investigated meglumine salt Exten- 
sively evaluated for over a decade, Renografin has 
been consistently shown to yield a high percentage 
of diagnostic quality films in many phases of con- 
trast visualization. 


Upon intravenous injection, Renografin is rapidly 
carried to the kidneys and is so well concentrated 
that renal passages—including renal pelvis, 
ureters and: bladder — may be clearly visualized. 
This medium also provides high contrast vasog- 
raphy in visualization of the cerebral vessels and 
the peripheral arteries and veins. 


proved diagnostic excellence...|n a comparative 
study? of 3contrast agents used in cerebral angiog- 
raphy by Doehner (comprising a cross section of 
an average neurosurgical practice), Renografin-60 
was equal in the arterial phase and slightly su- 
perior in the venous phase of the examination. 


Findings of a previously cited study by Orr et a/.,° 
in intravenous pyelography, also attest to the 
diagnostic excellence of Renografin-60. ''Satis- 
factory roentgenograms of the kidneys were ob- 
tained in 636 (9796) of the cases, demonstrating 
the great diagnostic value of this procedure." And, 
as noted previously, Shealy found the contrast 
agent to be “quite satisfactory" in 1,500 carotid 
arteriograms.? 

References: 1. Macht, S. H.; Williams, R. H., and 
Lawrence, P. S.: Amer. J. Roentgen. 98:79 (Sept.) 
1966. 2. Fischer, H. W., and Eckstein, J. W.: Amer. 
J. Roentgen. 86:166 (July) 1961. 3. Fischer, H. W., 
and Cornell, S. H.: Radiology 85:1013 (Dec.) 
1965. 4. Cooley, R. N., et al.: Angiology 15:107 
(Mar.) 1964. 5. Gensini, G. G., and DiGiorgi, S.: 
Radiology 82:24 (Jan.) 1964. 6. Orr, L. M.; Camp- 
bell, J. L., and Thomley, M. W.: J.A.M.A. 169:1156 
(Mar.) 1959. 7. Shealy, C. N.: J. Neurosurg. 
20:137 (Feb.) 1963. 8. Strasser, N. F., et al.: 
Radiology 79:408 (Sept.) 1962. 9. Doehner, G. A., 
and Brugger, G. E.: New York J. Med. 60:4022 
(Dec.) 1960. 

Contraindication 

A history of sensitivity to iodine per se or to other 
contrast media is not an absolute contraindication 
to the use of meglumine diatrizoate. 


Precautions and Side Effects 

Severe, life-threatening reactions are rare; when 
they occur they suggest hypersensitivity. A per- 
sonal or family history of asthma or allergy war- 
rants special attention and may predict, more 
accurately than pretesting, the likelihood of a 
reaction, although not the type nor severity of the 
reaction in the individual. 

The value of any pretest is questionable. The pre- 
test most performed is the slow injection of 0.5- 
1.0 cc. of the preparation into a peripheral vein. 
An impending reaction is ‘often indicated by tran- 


sient burning and flushing, pain, "jump-like" 
reactions, respiratory difficulty, faintness, sneez- 
ing, itching, nausea, vomiting or urticaria. Should 
the test dose produce an untoward response, the 
necessity for continuing the examination should be 
re-evaluated. Antiallergic drugs may be used to 
advantage. In a few cases, the reactions to the 
test dose have been extremely severe. 


The more serious anaphylactoid reaction requires 
immediate treatment and may occur despite a 
negative sensitivity test. An emergency tray con- 
sisting of vasopressor drugs, epinephrine hydro- 
chloride 1:1000, methoxamine (Vasoxyl) or met- 
araminol bitartrate (Aramine), and glucose and 
saline is recommended. Oxygen and instruments to 
guarantee a clear airway must be readily available. 
Caution must be exercised, especially in cerebral 
angiography in extreme age, in severely debili- 
tated patients and in those with marked or severe 
hypertension, advanced arteriosclerosis, cardiac 
decompensation, recent cerebral embolism, or 
thrombosis, chronic pulmonary emphysema and 
in cyanotic infants. 

For full detzils the Package Insert should be read. 
Supply: Renografin-60 is supplied in vials and 
ampuls as a sterile aqueous solution providing 
60% meglumine diatrizoate containing approxi- 
mately 2996 firmly bound iodine. 


Available in 30 cc. vials or 25 cc. ampuls. 


in excretion urography 
cerebral angiography 
peripheral arteriography 
and venography 


Renografin-60 


Squibb Meglumine 
Diatrizoate Injection U.S. P. 


‘The Priceless Ingredient' of every product 
is the honor and integrity of its maker. 


SQUIBB 
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SPECIFY this new 
DUNLEE Rotating Anode Unit 


for your heavy duty 
radiographic uses 





The Dunlee HRF-15 unit is a general purpose over or under table shockproof 
rotating anode X-ray tube unit with improved engineering and design features 
to meet the exacting requirements of diagnostic service up to and including 
150 KVP. The Dunlee HRF-15 unit has an extremely high rating capability and 
is available in a selection of focal spot sizes. 





Available with 
€ Mammography tube 
€ 135,000 pure tungsten target 


€ 170,000 rhenium tungsten molybdenum backed target 


Get the extra advantages of this new Dunlee tube on your 
next order. Write for complete technical information today. 





CORPORATION 


DEPT. B, 1023 S. CERNAN DR. * BELLWOOD, ILLINOIS 60104 


168 Telephones: Bellwood: LInden 7-9535 « Chicago: COlumbus 1-6931 


The Sagittaire is an advanced high en- 
ergy linear accelerator designed for deep 
radiation therapy. It is now being pro- 
duced by Raytheon for use in the U.S.A. 
and Canada. 

Currently operating successfully in 
France, the Sagittaire was originally de- 
veloped by CSF (Compagnie Generale de 
Telegraphie Sans Fil of Orsay, France). 

Sagittaire is capable of delivering both 
electrons and X-rays at high energies and 
high dose rates over large area, high qual- 
ity fields. 

For complete information about the 
Sagittaire high energy linear accelerator, 
write: Raytheon Company, Accelerator 
and Equipment Operation, 190 Willow 
Street, Waltham, Massachusetts 02154. 


Sagittaire- 


Specifications— 
X-ray energy: 7 to 28 MeV 
Electron energy: 7-32 MeV 
Dose Rate: Variable to 400 rads/ min. 
Field Sizes: Min. 2x2 cm to Max. 40x40 cm 
Field Flatness: X-ray < +3.0% 
Electron < +5.0% 
FSD: 105cm + 0.2 cm to Isocenter 


Focal Spot Size: 3mm, minimum penumbra 


Rotation: 360° isocentric 








What holds 800 films ina 


self. contained unit, takes up Just 


T 
» of floor space, grows as 


you need it aber, has adjustable 
dividers J , plastic label holders 
m, sliding paneled doors 
and yet costs only pennies? 


WOLF FILE STAKS 


i (of course!) 











File-Stak units are made of sturdy 20-gauge steel and finished 
in attractive hammertone enamel. Units are shipped ready for 
stacking with rigid bolts and lock nuts... they are easily secured 
one on top of another (no holes to drill, no clips to bend) and 
remain that way safely throughout the years. 


WOLF X-RAY CORPORATION 


NEW YORK * CHICAGO * LOS ANGELES * TORONTO 
./ Executive Offices: 182-20 LIBERTY AVENUE, J AMAICA, NEW YORK 11412 
Affiliates: Wolf Dental Film Mount Corp. e Wolf Radiation Protection Corp. 





Remarkably sharp spotfilms 
and Bucky films all because of 
a new table: Pickers Galaxy. 


So say the radiologists now working with 
them. Actually, users of these new Galaxy 
tables tell us they are seeing the sharpest 
spotfilms and Bucky films they've seen to 
date. Anywhere. 

The improvement in sharpness is a func- 
tion of two separate Picker developments: 
a hard-to-believe rigidity coupled with an 
optimized geometry. The vibration-damping 
has been so successful as to eliminate virtu- 
ally all of the usual fuzziness originating from 
unwanted mechanical movements. Actual 
demonstrations of this mechanical rigidity 
are impressive, but the Sharpness. of the 
spotfilms and Bucky films are more telling 
and we urge critical review of this evidence. 


About the optimized geometry. The colli- 
mating system in the Galaxy table refines 
the relationships of focal Spot, shutter-plane 
and film-plane. One example: geometric un- 
sharpness and penumbra are significantly 
lessened by locating the fluoroscopic shut- 
ters 3076 farther from the focal Spot than is 
customary. 

And finally: because an automatic coning 
system in the Galaxy table checks the "fog" 
of scattered radiation, there is less radiation 
dosage to both patient and radiologist. 

For details, check your Picker representa- 
tive or write Picker X-Ray, 1275 Mamaroneck 
Avenue, White Plains, N.Y. 10605. 

Picker expedites your work. 


PICKE rR 
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One imaging system can ''see" more Which of these capabilities would 
patients per day than any other device. you be willing to do without on a day-in, 
One high-speed imaging system day-out basis? The DYNAPIX — now 
consistently yields high-resolution, well-proven for both high-speed static 
maximum information images. imaging and intermediate speed dynamic 
One such system has a field large enough function studies— eliminates the need to 
to do even lungs or liver in a single view. sacrifice any of them. Write for the 
One such system is versatile enough detailed DYNAPIX story. 
to let you use all available isotopes for (The DYNAPIX is one of a broad line of 
imaging every organ. Picker Nuclear instruments serving 
Just one. DYNAPIX”. every isotope-imaging need.) 


PICKER NUCLEAR, 1275 MAMARONECK AVE., WHITE PLAINS, N.Y. 10605. PICKER 





pulmonary embolism: 


a major cause of death? 





Several studies '? have reported high mortality from 
pulmonary embolism. Yet, such deaths may be only a 
small fraction of the total disease incidence.?^ 


In a 1959 report, Coon and Willis! attributed as many as 
47.000 annual deaths solely to pulmonary embolism. They 
further held that pulmonary embolism may have significantly 
affected the outcome in three times this many deaths. Another 
study? reported autopsy findings on 161 of 247 patients who 
had died after hip fracture. Thirty-eight percent of these were 
found to have died of pulmonary embolism. In the unautopsied 
cases, however, pulmonary embolism was listed as the primary 
cause of death in only 2%. 

Deaths from pulmonary embolism, however, probably com- 
prise only a small portion of the total incidence. For example, a 
recent study? of 61 consecutive adult autopsies revealed recent 
and organized thrombi ranging from massive occluding emboli 
of the pulmonary arteries to minute and barely visible fragments 
in 6495 of the cases. But the true incidence may be even higher. 
Based on accumulating evidence in the literature and on their 
own experience, some researchers? postulate that pulmonary 
embolism may occur in nearly everyone at some time or another, 
that the recognized clinical entity is only a tiny part of the full 
spectrum of the disease. These studies point to the desirability 
of a high index of suspicion of pulmonary embolism and its 
earliest possible diagnosis. 

help in diagnosing pulmonary emboli — Lung-scanning pro- 
cedures utilizing such agents as Albumotope—LS [Squibb Aggre- 
gated Radio-lodinated (113!) Albumin (Human)| now offer help 
in detecting pulmonary emboli when used in conjunction with 
other procedures. In fact “...it appears that the lung scan can 
point to the site of embolic lesions before signs of lung infarc- 
tion are recognizable on plain chest films."5 Then, too, lung 
scanning is simpler, faster, and comparatively safer than pul- 
monary arteriography and "'...has proven to be an objective and 
reliable means of establishing a firm diagnosis of pulmonary 
embolism....’6 In some instances it has also shown the capacity 





Patient in distress: | 
substernal pain, faintness, dyspnea. 
Chest film: normal". 


Same patient. Initial scan: 
massive pulmonary embolism, 
left lower lobe”. 


sdllaebeakian furnichod thrauch the courtesy of George V. Taplin. M.D.. Har- 


to detect small areas of pulmonary ischemia in the absence of 
abnormal angiographic findings.” Finally, lung scanning pro- 
vides a simple and reliable means of follow-up during recovery 
from pulmonary embolism which may be repeated at relatively 
short intervals when necessary. Indeed, it is considered by some 
to be ‘‘...the most convenient and probably the most sensitive 
method now available for this purpose. 4 

Albumotope —LS for lung scanning: another example of 
Squibb leadership in radiopharmaceutical research and develop- 
ment. 

Side Effects and Precautions: Radioisotopes should not be 
used in pregnant women, nursing mothers, or in patients under 
18 years of age unless indications are very exceptional. 

There have been no reported cardiovascular or other un- 
toward effects attributable to Albumotope — LS. Extensive clini- 
cal use of Albumotope — LS has not borne out the hypothetical 
possibility that particles of large size might induce deleterious 
cardiovascular or cerebrovascular effects. The product appears 
to possess no antigenic properties. One patient with a known 
history of angioneurotic edema, who had been given Lugol's 
solution in conjunction with aggregated radioalbumin similar to 
Albumotope — LS, developed urticaria. 

Available: As a sterile, nonpyrogenic, aqueous suspension. 
Each cc. contains approximately 1 mg. aggregated human serum 
albumin labeled with 800-1500 microcuries of iodine-131 at 
time of manufacture. Also contains 0.926 benzyl alcohol as a 
preservative. 
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BARNES-HIND 


SOPHOTRAS 


BARIUM SULFATE 
ESOPHAGEAL CREAM 





POSTERIOR R 





LEFT LATERAL 


In suspected brain patnology, 
find out fast with Pertscan-99m 


For brain scanning, Pertscan-99m provides 
more information with less radiation to the 
patient than any other related cerebral test— 
whether other radioisotopes or x-rays. And you 
get each projection fast—as little as 2 minutes 
with a camera, 15 minutes or less with rectilin- 
ear scanners. 


A 54-year-old man was hospitalized with pro- 
gressive weakness of the right side, followed by 
seizures of the right side (Jacksonian seizures). 
Brain scans showed an abnormal concentration 
of isotope in the left parasagittal area. Surgery 
revealed a meningioma, which was removed. 
and the patient recovered. 


The 2 scans above, showing the marked ab- 
normal uptake (which turned out to be a meni- 
gioma), were made with Pertscan-99m. This 
product is shipped Monday through Friday—and 
Sunday. Thus, brain scans can be scheduled 6 
days a week—Monday through saturday. 


INDICATIONS: Adjunctive diagnostic aid in detecting 
and localizing intracranial neoplastic (primary or 
metastatic) and non-neoplastic lesions. 


CONTRAINDICATIONS: Radio-pharmaceutical agents 
should not be administered to pregnant women or to 
persons less than 18 years old unless the indications 
are very exceptional. 


PRECAUTIONS: Care should be taken to ensure mini- 
mum radiation exposure to the patient as well as all 
personnel; to prevent extracranial contamination be- 
cause this can lead to erroneous interpretation; and 
to differentiate areas of abnormal activity from areas 
of normal vascular activity. 


Pertscan-99m 


SODIUM PERTECHNETATE Tc 99m 


Also available: ER 
Pertgen-99m = 


TECHNETIUM 99m GENERATOR KIT 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 


Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 


TM—Trademark 


807664 


pum 


Abbott announces 


If its a pulmonary problem, 


Macroscan-131 pictures it! 


ulmonary emboli SUS} To confirm 
(or rule out) its occurrence. 

hroi ulmonary tube : To estimate 
unilateral and regional function and perfusion 
of the lungs. 
Emphvsema: To evaluate the degree of focal 
lack of perfusion. 

neumonitis: To evaluate the decreased re- 
gional blood flow that occurs without obstruc- 
tion of vessels. 

mors: To evaluate the regional ische- 








mia resulting from compression or obstruction 
of pulmonary arteries. 


To evaluate the effectiveness of thera- 
peutic measures. 
Macroscan-131 is sterile and non-pyrogenic. 
It is ready to use and should not be heated 
prior to use. 


INDICATIONS: For scintillation scanning of the lungs to 
evaluate total, unilateral, and regional arterial perfusion 
to the lungs. 


CONTRAINDICATION: Radio-pharmaceutical agents should 
not be administered to pregnant women, nursing moth- 
ers, or to persons less than 18 years old unless the in- 
dications are very exceptional. 


PRECAUTIONS, SIDE EFFECTS: Care should be taken to 
administer the minimum dose consistent with safety and 
validity of data. The possibility of an immunological re- 
sponse to albumin should be kept in mind when serial 
scans are performed. There is à theoretical hazard in 
acute cor pulmonale, because of the temporary small 
additional mechanical impediment to pulmonary blood 
flow. A possible case of urticara has been 
related to a similar preparation. The thyroid 
gland should be protected by prophylactic ad- bog 
ministration of concentrated iodide solution. 


807400 








Halsey Multiple 
Film Cassettes 


Utilizes a special book of matched screens of different 
speeds to provide comparable density and detail in each 
of the films. 

The 3-film model has 1 cm spacing between adja- 
cent films; the 5-film model, 1^ cm spacing. 

Fits the conventional Bucky without requiring mod- 
ifications, by means of the special adapter tray supplied. 
Precision-built, with stainless steel frame, aluminum 
door and magnesium front. Opens and shuts easily. 

Available in a full range of sizes with DuPont or 
Radelin screen book. The 3-film and 5-film books are 
interchangeable. 


For use with open table only 
Can be installed in the Bucky housing after a modifica- 
tion (which does not interfere with conventional use). 
Spacing between adjacent films is 1 cm. 
Available in a full range of sizes, with DuPont or 
Radelin screen book. 


For close-section radiography 
Has the same outside dimensions as conventional cass- 
ettes, so no adapter tray or Bucky modification is re- 
quired. Spacing between adjacent films is 1 mm. 
Available in 8 x 10" and 10 x 12" sizes, with Radelin 
PLT screen book. 


Write for detailed literature 






redi-FLOW" IS ALWAYS READY FOR COLONIC USE 


(Colonic Suspension Barium Sulfate) 


THE MIXTURE, THE CONSISTENCY, THE STABILITY OF SUSPENSION ARE ALL PRE-PRO- 
GRAMMED IN redi-FLOW ... BECAUSE THIS NEW COLONIC SUSPENSION OF BARIUM 
SULFATE IS PRE-MIXED, THERE ARE NO VARIATIONS IN VISCOSITY FROM ONE CAN TO 
ANOTHER . . . redi-FLOW PROVIDES SUPERIOR FILLING AND SUPERIOR ADHERENCE TO 
THE MUCOSA ... WITHOUT PRECIPITATION DURING THE STUDY ... BECAUSE OF ITS 
UNIQUE FORMULATION AND SUSPENSION QUALITIES . . . ALTHOUGH redi-FLOW HAS BEEN 
FORMULATED TO MEET ESTABLISHED RADIOLOGICAL REQUIREMENTS, IT MAY BE DILUTED 
TO SATISFY INDIVIDUAL NEEDS WITHOUT AFFECTING SUSPENSION, CONSISTENCY, OR 
RADIOGRAPHIC QUALITIES . . . RECOMMENDED: TUBING OF 5/16" OR 3/8” LUMEN WITH 
EITHER ENEMA CAN OR PLASTIC DISPOSABLE BAG . . . SUPPLIED: THROUGH YOUR 
RADIOLOGICAL SUPPLY HOUSE, 12 X 46 FL. OZ. CAN TO THE SHIPPING CASE. LIST NO. 901. 





redi-FLOW 


- O 
18% w/w) 


(colonic suspension 
barium sulfate write tor samples 
; FLOW PHARMACEUTICALS, Inc. 


Subsidiary of Flow Laboratories, Incorporated 
Mountain View, California 94040 


Also available: redi-FLOW gastric suspension barium 
sulfate 30% w/w: Always ready for use, always 
uniform in consistency, always in stable suspension, 
always reproducible results, always a fresh flavor 
taste, always a high level of patient acceptance. 
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integration... 
-— Maximum 
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General Electric integrated diagnostic x-ray systems are 
designed to empty your waiting rooms of impatient patients. 
With either system you can rapidly perform a wide variety 

of fluoroscopic and radiographic procedures without 
complex equipment changes or patient repositioning for 

each technic. No matter which system you select, you're 
assured complete control from a radiation protected console. 
And, you maintain the constant contact and command 
necessary for any efficient examination. 


Both systems provide for serialographic Bucky radiography 
with patient positioning, cassette alignment, collimator 
control and generator control, all handled from the operating 
station. Accurate radiographic positioning is assured 
through fluoroscopic inspection. Telegem features linear 
tomography delivering dynamic views of the subject. 
Teletrol provides for optional video recording, 16-mm cine- 
filming and 70-mm spot-filming, while dynamic recording 
with the Telegem is achieved with optional video tape. 


The flexibility of these General Electric integrated x-ray 
systems speeds procedures for maximum patient flow with 
minimum effort. Whatever your work load — GI studies, 
orthopedics, GU examinations, skull studies, radiography — 
you'll save time with a GE “time table” in your department. 


Progress is our most important product 
ds. 


GENERAL CD ELECTRIC 


X-RAY DEPARTMENT » MILWAUKEE, WISCONSIN 53201 
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CLEAR. CHOICE IN 
HYSTEROSALPINGOGRAPHY 


WATER-SOLUBLE CONTRAST MEDIUM 


SALPIX 


0.53 Gm Sodium Acetrizoate and 0.23 Gm Polyvinylpyrrolidone per cc 


Fast, safe, accurate radiopaque visualization 
without irritation, residue, or pain 





ORTHO PHARMACEUTICAL CORPORATION e RARITAN, NEW JERSEY 


———————— 


CONTRAINDICATIONS— Contraindications to hysterosalpingography include the presence of severe 
vaginal or cervical infections, existing or recent pelvic infection, marked cervical erosion or endocervicitis, 
and pregnancy. The procedure is contraindicated during the immediate pre- or post-menstrual phase. 
SENSITIVITY—If indicated in the patient’s history, an intracutaneous skin test or sublingual absorption 


observation may be done with 0.1 cc SALPIX. WARNING — Not for intravenous use. Q oPC 1966 
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*This famous painting in tempera and oil on wood was done by a renowned Flemish painter. 
Do you know who it was? 


Heir to a proud legacy... Agfa-Gevaert fol- 
lows a brilliant heritage of craftsmanship 
with the production of medical X-Ray film 
known for its superb quality the world over. 


*The Adoration of the Magi 


v Hieronymus Bosch 


X-RAY FILM 


LOW X-RAY CORPORATION 
464 Civth Avanno New Vnrk. N.Y. 10013 








„why do two, three 
or four venipunctures 
when one will do ? 


Intermittent or continuous |.V. therapy calls for the 
LONGDWEL Disposable Catheter Needle, designed for extended 
indwelling use. A single venipuncture and catheter placement eliminate 
the vein mutilation, hematomas, pain and trauma unavoidable with 
repetitive |.V.'s requiring a separate venipuncture for each administration. 





The LONGDWEL Disposable Catheter is made of inert, 
nontoxic and tissue-compatible TEFLON — the material used in lifetime 
indwelling prostheses. It is nonwettable and has natural lubricity. 


Easy vein entry and placement is assured by a sharp, 
noncoring inner needle and a tapered catheter. Over-the-needle design 
seals tissue around catheter, avoiding usual blood leakage 
of through-the-needle catheters. 


Between infusions or blood aspirations, catheter remains in 
place, but lumen is closed with the SAFEDWEL Obturator, available 
separately. Obturator is of radiopaque polyethylene, with LUER-LOK hub 
for secure, leakproof closure. 


The LONGDWEL Disposable Catheter Needle offers many 
other outstanding benefits: € Versatility of percutaneous entry € Secure 
bond between catheter and hub @ View chamber indicating vein entry 
e Vent plug to reduce blood leakage € Catheter, obturator hub and 
package color coded by size € Reinsertable inner needle 





NEW E-D 


LONGDWEL 


Sterile Disposable TEFLON’ Catheter Needle 


BECTON-DICKINSON 
Division of Becton, Dickinson and Company, Rutherford, New Jersey 07070 
In Canada: Becton, Dickinson & Co., Canada, Ltd., B], Clarkson, Ontario 


PAT. PEND. 





JUST A DETAIL... 


-BUT IT LOOMS 
LARGE IN 
Cobalt 60 therapy 





Life would be much easier for a lot of people if a Cobalt 60 A UNIQUE DIAPHRAGM 
source could be made infinitesimally small; unfortunately this e 
is not the case. Hence the designer of a therapy unit is faced 
with a problem viz. penumbra... yet the radiotherapist must 

be able to deliver an optimum dose to the tumour and at the 
same time spare as much of the surrounding tissue as possible. 
As we see no future in passing our problems on to our clients, source diameter up to 2 cm. 
Philips design experts have gone to the utmost limits of 

precision engineering in building the diaphragm for the 

Philips Cobalt 60 unit itself. 


Of the various feasible types, the obvious choice for Philips was 
the focussed one. It limits the beam so sharply that unwanted 
rays impinge on a uniform quantity of protective material 

(lead and tungsten lamellae) which almost completely absorbs 
them. It is more complicated to make than a simple block 
diaphragm, but it cannot be ignored by any one whose aim 


is peak efficiency. PHILIPS PROGRAMME 


The important - and exclusive - feature of the Philips design is IN COBALT-THERAPY 
that the lamellae are focussed on two diametrically opposed 


minimum penumbra 

€ minimum influence on exposure 
rate 

€ individual focussing for any 


a choice of sixteen versions to match 


points on the edge of the source. Consequently nc matter your individual wishes is fully described 
what field size has been set, the total surface of the source in a special brochure, obtainable from 
contributes to the exposure rate decided on fcr irradiating your local Philips organization or agent, 
the tumour, irrespective of its size. as well as from: 





Philips X-Ray & Medical Equipment Division PHILIPS 
Eindhoven - the Netherlands /€ N 


PHILIPS 












“SCHICK 


L&R RAY 





Using 14” x 17” cut film in place of 
cassettes will improve, simplify, and 
economize your chest examination 
program. For details, contact your 
X-ray dealer or write to: 


SCHICK X-RAY CO., INC. 


415 Green Bay Road 
Wilmette, Ill. 60091 


The molecule 
makes the difference 
in contrast media 








CONRAY 


(MECLUMINE JOTHALAMATE INJECTION 60%) 


for intravenous urography and 
cerebral and peripheral angiography 


S 


CONRAY-400 


(SODIUM IOTHALAMATE INJECTION 66.04 


for intravenous urography, intravascular 
angiocardiography and aortography 
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The new generation of contrast agents... 


lothalamates-different because 





In a comparative evaluation ol the iothalamates 


1 ith other I CDIt sentative radi padgquc media, The 
iothalamate salts consistently demonstrated less 
systemic toxic effects than the comparable salts 
of diatrizoate, whether administered via the ntra- 
venous. intracranial, or Intra arterial route imn 


Sevt ral species 


Here's how the difference shows up... 


Over 300 clinical investigations plus six years of 
extensive use in the United States and many 
foreign countries have established CONRAY and 
CONRAY-400 as good, reliable contrast agents 
having world-wide acceptance. 


Specific comparative studies have in fact pointed 
out such findings as: 


(1) In excretory urography : "Meglumine iothal- 
amate 6096 [Injection U.S.P.] has a higher degree 
of safety than other similar compounds and a 
lower degree of pharmacologic toxicity. ? 


(2) In excretory urography where greater density 
is desired : "The higher iodine content of Conray- 


of their chemical structure 


400 (40 per cent) compared with [another con- 
trast medium] resulted in twice as many ‘excel- 
lent’ visualizations with the former as obtained 
with the latter. The number of side effects was 
appreciably less with Conray-400, and there 
were no serious or severe reactions . . .''? 


(3) In cerebral angiography with CONRAY, "In 
all instances, this contrast medium gave an excel- 
lent degree of radio-opacification . . . We have 
been impressed by the absence of signs of dis- 
comfort associated with the actual intra-arterial 
injection of Conray . . . In addition, it has been 
our impression that the patient's subjective com- 
plaints of local cervical discomfort associated 
with periarterial extravasation of contrast medium 
was much less marked with Conray than in 
patients in whom other substances were em- 
ployed.'^ 


Are you aware of the difference ? 


Give the lothalamates a fair clinical trial. Get in 
touch with your Mallinckrodt man and he will 
supply you with the evaluation material you need. 


(see the next page for important product information, including 
statements relating to side effects and contraindications.) 


Products of advanced research in the contrast media field 


CONRAY 


(Meglumine lothalamate injection 6076) 


for intravenous urography and 
cerebral and peripheral angiography 


Product Particulars: 


CONRAY: Each ml. contains 0.6 Gm. meglu- 
mine iothalamate; not more than 0.11 mg. cal- 
cium disodium edetate as stabilizer; not more 
than 0.15 mg. sodium biphosphate as a buffer. 


Angio-CONRAY: Each ml. contains 0.8 Gm. 
sodium iothalamate; not more than 0.135 mg. 
calcium disodium edetate as stabilizer; not more 
than 0.15 mg. sodium biphosphate as a buffer. 


CONRAY-400: Each ml. contains 0.668 Gm. 
sodium iothalamate; not more than 0.135 mg. 
calcium disodium edetate as stabilizer ; not more 
than 0.15 mg. sodium biphosphate as a buffer. 


Side Effects: With CONRAY (meglumine io- 
thalamate 6096) these have been minor and infre- 
quent, and include nausea, vomiting, urticaria. 
However, as with any iodinated intravascular 
contrast agent, the possibility of severe reactions 
exists (neurological complications, the so-called 
anaphylactic response and cardiovascular col- 
lapse). With Angio-CONRAY (sodium iothala- 
mate 80%) and CONRAY-400 (sodium iothala- 
mate 66.8%) rapid injection has produced a wave 
of warmth or heat passing over the body, often 
associated with flush. Other transient reactions 
infrequently observed are nausea, vomiting and 
bitter taste. In rare instances, injection of a con- 
trast medium has been reported to produce more 
serious reactions including fatalities. Note: Be- 
cause of the possibility of severe reactions to any 
medium, patients should not be left alone for at 
least 15 minutes following injection. 


Caution: CONRAY-400 (sodium iothalamate 
66.8%) and Angio-CONRAY (sodium iothala- 
mate 8096) are not intended for use in cerebral 
angiography. For this purpose, CONRAY (meg- 
lumine iothalamate 6096) is recommended. 


Contraindications: For all three media, caution 
is required in cases involving severe systemic 
disease. In patients with advanced renal disease, 
use with caution and then only when need for 
examination dictates. In patients with a history of 
allergy or those exhibiting a positive reaction to 
the sensitivity test, drugs and facilities for emer- 
gency use must be readily available. 






Mallinckrodt 


Pharmaceuticals 


Angio-CONRAY: 


(Sodium lothalamate injection 80%) 


for intravascular angiocardiography 
and aortography 


CONRAY-400 


(Sodium lothalamate injection 66.8%) 


for intravenous urography, 
intravascular angiocardiography 
and aortography 


Precautions: For CONRAY-400, cardiac 
arrhythmias, including ventricular fibrillation, 
have been reported with the use of this medium 
in procedures for visualizing the heart. Such oc- 
currences may be associated with situations in 
which appreciable amounts of relatively undi- 
luted medium enter the coronary circulation. 
Facilities for immediate treatment of such reac- 
tions should be available. 


For more detailed information on these products, 
consult your Mallinckrodt representative or read 
the product package insert. 


Well established— Over 300 published clinical 
studies— Efficacy proven in thousands of patients. 
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a research concept in contrast visualization 


for clear definition of disease: 


this oral medium is the message... 


Oragrafin® Calcium (Squibb Calcium Ipodate) visu- 
alizes the gallbladder and ducts quickly and clearly 
with few undesirable reactions. For rapid or routine 
studies of the gallbladder and biliary ducts, 
Oragrafin permits efficient absorption for maxi- 
mum concentration and excellent contrast—with 
bowel residue in only a small percentage of pa- 
tients and few patient problems. 


Oragrafin (Squibb Ipodate) in radiography — an 
advanced medium of biomedical communication. 
According to McLuhan's! provocative new theories 
of communications, all media are considered "ex- 


tensions of man"—the means by which he extends 
his understanding and control of the universe and 
himself.In biomedical communications, where man 
monitors the diverse processes of molecular and 
cellular change, modern contrast radiography is 
an advanced medium. 


Today, in cholangiography and cholecystography, 
as the medium becomes increasingly oral, the diag- 
nostic message is clear, rapid, and convenient with 
Oragrafin (Squibb Ipodate). 


For summary of contraindications, precautions, and 
side effects, see end of this advertisement. 





the medium: 


Oragrafin' 
Squibb Ipodate 
the message: 


maximum concentration... 
excellent toleration 


high absorption index— “No one will dispute the 
statement that the diagnostic reliability of oral 
cholecystography depends upon the degree of 
absorption of the contrast medium employed."? 
Radioisotope studies with ipodate sodium show a 
markedly improved absorption index (approxi- 
mately 70 per cent) with no increase in the toxic 
properties.’ 


excellent opacification — "In addition to its ease of 
administration and safety, its principal advantages 
are a high yield of diagnostic films....°~ 


less bowel residue — "Incomplete and variable ab- 
sorption of a cholecystographic agent is not desir- 
able, for the opacification of the gallbladder is then 
less dependent on the status of the gallbladder and 
more a reflection of the percentage absorption.”* 


"Opaque material in the bowel was found in 46 per 
cent of [105 patients in] the... [iopanoic acid] group 
as compared with 9 per cent of those [99] of the 
[Oragrafin Sodium Capsules]...group.' ^ In 
another study, 49 of 100 patients receiving iopanoic 
acid had residue in the gastrointestinal tract, while 
only 15 of 100 patients receiving Oragrafin Sodium 
Capsules had such residue.” 


no evidence of nephrotoxicity, infrequent side 
effects — In contrast to findings with other chole- 
cystographic agents, Lewitan and Garcia^ reported 
in their 246-patient study: "With ipodate calcium... 
there was no clinical evidence of immediate or 
delayed nephrotoxicity in any of the patients given 
it...."^ To study possible renal toxicity, "Creatinine 


clearance tests were also done before and after 
administration of multiple doses in excess of 6 gm. 
in 8 cases, and showed no significant alterations. "^ 
However, "Multiple doses beyond 6 gm. are not 
recommended."* 


In their study of 120 patients, Glenn and O Brien 
reported "...no reactions in this series of patients 
attributable to the administration of [Oragrafin]. ..."? 


And, McCrory reported that Oragrafin Sodium 
and Calcium was "...used routinely in cholecysto- 
graphic studies in approximately 2000 patients with 
excellent diagnostic films and only rare and mild 
reactions." 


fewer side effects than iopanoic acid — According 
to White and Fischer,* 36 (36.49/)) instances of 
side effects occurred in 99 cases with Oragrafin 
Sodium, 3 Gm. compared with 87 (82.9%) in 105 
cases with iopanoic acid, 3 Gm. Kinds of side 
effects noted were nausea, vomiting, diarrhea, 
cramps and dysuria—all less frequent with 
Oragrafin Sodium (Squibb Sodium Ipodate). 


Juhl,’ in his study of 200 patients (100 on iopanoic 
acid and 100 on sodium ipodate), found that the 
incidence of nausea and vomiting was equal in the 
two groups.? 


Oragrafin (Squibb Ipodate) dosage schedules 
Oragrafin (calcium or sodium ipodate) permits 
overnight cholecystography and cholangiography. 


Films ofthe - 
| Gallbladder 
Gallbladder Films and 
o E Biliary Ducts 
11 P.M. 6 Capsules OR 1 packet of 6 Capsules 
(or 12 Granules (or 1 packet 
Capsules) (or2 packets) of Granules, 
if preferred) 
| and 
next. |^ |. — 1packet 
morning of Granules 
8 A.M. 
9 A.M. Visualization Visualization Visualization - 
of gallbladder of gallbladder of ducts and 
u _ gallbladder 
10 A.M. E 
11 A.M. _ i 


For summary of contraindications, precautions, and side 
effects, see next page. 





speed and convenience of 


Oragrafin’ 
Calcium 


Granules 
Squibb Calcium Ipodate 


new clinical study? demonstrates improved diag- 
noses with calcium ipodate — "A group of 114 pa- 
tients with poorly filled gallbladders after routine 
administration of iopanoic acid were given 6 gm. 
of [calcium] ipodate granules immediately follow- 
ing their routine cholecystography. In 66 per cent 
of these patients opacification of the gallbladders 
was obtained within 3 hours, allowing a definite 
diagnosis. Of the remaining 33 per cent, one-half 
were ultimately proven diseased." "It is apparent 
that many poorly visualized gallbladders can be 
rendered visible by the ingestion of ipodate gran- 
ules.... A whole day may be saved and other diag- 
nostic studies may be performed."? 


patient convenience — Routine cholecystography 
night-before procedure is easy for patients to fol- 
low; palatable granules further enhance patient 
acceptability. Rapid clearance of medium permits 
same-day administration and gallbladder and duc- 
tal films, and if necessary, same-day re-examina- 
tion: reduces need for I.V. studies. 


rapid absorption permits same-day re-examination 
—To determine the cause of nonopacification after 
routine cholecystography using 6 capsules, physi- 
cians may require re-examination by repeating the 
procedure at a later date (sometimes doubling 
dose to 12 capsules), or by administering more 
agent the evening of the first unsuccessful exam- 
ination (again sometimes doubling dose to 12 cap- 
sules), and repeating the study the next day. "The 
advantage of the calcium ipodate method is that 
the examination can be completed in five addition- 
al hours with a limited dose of contrast agent."? 


*a valuable medium for peroral cholegraphy"^ — 
Rapidly absorbed from the gastrointestinal tract, 
calcium ipodate has been reported by some inves- 
tigators to be diagnostically superior to other oral 
cholangiographic contrast agents.'?;/' With care- 
ful timing of the examination and the use of tomo- 
grams or laminograms, the frequency of good 
results can approximate that obtained with intra- 
venously administered agents.'? According to 
Lewitan and Garcia, the medium's relative safety 
makes it a valuable medium for peroral chole- 
graphy. Timesaving and economical Oragrafin Cal- 
cium Granules may be particularly useful in certain 
patients for whom I.V. radiography presents poten- 
tial hazards, such as elderly patients and those 
with cardiovascular disease. 


Unique among oral media, Oragrafin Calcium 
Granules permits same-day films of the gallbladder 
and the ductal system. 


dosage schedule for films of gallbladder and duc- 
tal system 


8 A.M. 2 packets of granules 
9 A.M. visualization of ducts 
10 to 11 A.M. visualization of gallbladder 


Contraindications: Contraindicated for persons sensitive 
to oral iodine compounds or for patients with combined 
renal and hepatic disease or severe kidney impairment. 
Gastrointestinal disorders, which may interfere with 
absorption, or liver dysfunction, which may result in 
inadequate biliary secretion of medium, are likely to 
result in unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient nausea, 
vomiting, or diarrhea sometimes occur; but the inci- 
dence can be reduced by using the calcium granules 
and restricting the dosage to 3 Gm. Transient headache, 
dysuria, or abdominal pains may occur. 


Hypersensitivity reactions may include urticaria, serum 
sickness-like reactions, and rarely anaphylactoid shock. 
They are more likely to occur in the individual with a 
history of allergy, asthma, hay fever, or urticaria and in 
the individual who is known to be hypersensitive to 
iodine compounds. Antihistamines and corticosteroids 
are used to control hypersensitivity reactions; but the 
occasional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, oxygen, 
and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium Granules) 
is available in single-dose foil packets providing 3 Gm. 
of calcium ipodate as Granules dispersed in flavored 
sucrose. The sodium salt is available in capsule form 
(Oragrafin Sodium Capsules) providing 0.5 Gm. sodium 
ipodate per capsule. 


References: 1. McLuhan, M.: Understanding Media: The 
Extensions of Man, New York, McGraw-Hill Book Com- 
pany, 1966. 2. Sanen, F. J.: Amer. J. Roentgen. 88:797 
(Oct) 1962. 3. Glenn, J. C., Jr., and O'Brien, P. S.: 
Southern Med. J. 56:167 (Feb.) 1963. 4. White, W. W., 
and Fischer, H. W.: Amer. J. Roentgen. 87:745 (April) 
1962. 5. Juhl, J. H., et al.: Radiology 80:87 (Jan.) 1963. 
6. Lewitan, A., and Garcia, J. F.: Amer. J. Dig. Dis. 
10:219 (March) 1965. 7. McCrory, E.: J. Tenn. Med. Ass. 
58:258 (Aug.) 1965. 8. Root, H.: Amer. J. Roentgen. 101: 
621 (Nov.) 1967. 9. Crummy, A. B.: Wisconsin Med. J. 
65:84 (Feb.) 1956. 10. Saltzman, G. F.: Acta Radiol. 54: 
417. 1960. 11. Ludin, H., and Lauchenauer, C.: Schweiz. 
Med. Wochenschr. 90:471, 1960. 


for clear 

definition of disease: 

in oral cholangiography 
and cholecystography 


Oragrafin' 
Squibb Ipodate 


SQUIBB 
‘The Priceless Ingredient’ of every product 
is the honor and integrity of its maker. 


NEURORADIOLOGICAL UNIT 
WITH RCT-2 ROTATING CHAIR 


Nie. 


— 





Examinations: 


Pneumo-encephalography 
Ventriculography 

Gas myelography 
Cerebral angiography 


Techniques: 


TV-Fluoroscopy 
Laminography 
Magnification 
Standard radiography 


ELEMA-SCHONANDER, INC., P.0. B0X 130, MT. PROSPECT, ILL. 60056 
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it should be this big in 1968 


to keep pace with the growing work load 
of your x-ray department. 


MACHI ETT 


Although your present x-ray tube was un- 
doubtedly adequate to meet your original 

requirements, it is quite possible that today 
this x-ray tube is often overloaded as a result of increased 
exposure frequency. Stepped-up numbers of examinations and 
films per study, together with markedly shortened film process- 
ing times, create a condition which requires greater x-ray tube 
capacity. 
B Anticipating this escalation in x-ray exposures, Machlett 
has increased the thermal capacity of all rotating anode 
x-ray tubes, from the Dynamax “HD25” to the Dynamax 
“HD50”. In addition, the larger, higher rated tubes such as the 
Dynamax "60" and Dynamax “61” have been made available. 
B Machlett is prepared to assist you in selecting the x-ray 
tube most adequate for today s work 
loads. Consult your x-ray dealer or 


write to Ihe Machlett Laboratories, Inc., 





to determine which Dynamax rotating 
anode x-ray tube best meets your needs. 
THE MACHLETT LABORATORIES, INC ., 1063 Hope Street, 
Stamford, Connecticut 06907. 


RAYTHEON THE MACHLETT LABORATORIES, INC. 
A SUBSIDIARY OF RAYTHEON COMPANY 


Picker. 
expeadites — 
. your work. 


The following pages highlight some of the ways in which new Picker 
developments are now making life simpler in radiologic examination, 

in ultrasonic diagnosis, and in Cobalt“ radiation teletherapy. 

Sometimes by improving control or increasing accuracy. 

Sometimes by using a motor instead of a muscle. 

Sometimes by automating complex procedures. 

Sometimes by improving reliability. 

Sometimes by simplifying and speeding service. 

Sometimes by reducing operating time. 

Sometimes by improving the quality of images. 

And always, by expediting your work. 

Your Picker representative has all the information on these developments. 
Or: write Picker X-Ray, 1275 Mamaroneck Ave., White Plains, N.Y. 10605. 





Serial angiography simplified: 
Picker calls in a computer. 


Radiopaque injection. X-ray exposure. 
Patient shifting. Angiography obviously re- 
quires that these elements and others (e.g., 
ECG, cinefluorography, etc.) constantly mesh. 
Up to now, people had to do all the required 
monitoring, coordinating, synchronizing and 
operating to make angiography work, to 
make the elements mesh. No longer. 

Picker has developed a practical punch- 
card-programmed system that automatically 
governs the procedural aspects of angio- 
graphic'examination. The system consists of 
the following four elements. 


Picker Computer Programmer 

The controlling card, prepunched to the de- 
sired specifications, actuates the Computer 
Programmer which then carries through all 
of the indicated sequential functions without 
any human intervention. This method not 
only enforces duplication of standardized 
techniques but permits easy modification by 
the preparation of a new card. The punch- 
card also serves as a permanent record. 





Picker 420 CP Cassette Changer 

This unit can rapidly expose up to 20 cas- 
settes holding any size film up to 14" x 14". It 
can handle virtually all angiographic proce- 
dures, monoplane or biplane. A motor-driven 
stand permits a single changer to be used in 
either the horizontal or vertical position. 


Picker Amplatz Cassette 

These vacuum-sealed cassettes yield high- 
resolution radiographs crisply defined from 
edge-to-edge, and out to the very corners. 
Picker supplies the entire system for the 
preparation of these cassettes. 


Picker Galaxy Pedestal Table 

A cantilever-type table whose motor-driven 
top automatically aligns the patient with the 
x-ray beam. Motor also elevates tabletop to 
most convenient working height. 

Check your Picker representative for de- 
tails or write to Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 

Picker expedites your work. 


PICKER 





The almost “invisible” 
x-ray generators: 


Pickers new Galaxy line. 


Our design goal for these new Galaxy gen- 

erators was not complicated: make them as 

invisible as possible. What's an "invisible" 

generator? A generator might be classified 

as invisible if it is unobtrusive in use because 

of three basic qualities: 

(1) Set-up time is rapid. 

(2) The need for service is minimal. 

(3) Downtime is minimal if service js required. 
We believe that an x-ray generator should 

do as it's told — rapidly, routinely, reliably — 

as much of the time as is possible without 

calling attention to itself. 


And the new Galaxy generators do indeed 


. meet these specifications. They set-up fast 


with control panel logic that speeds opera- 
tion. They're built throughout with exception- 
ally reliable computer-grade components. 
They're easy to service: front access to 
plug-in modules radically reduces downtime 
(and cost). For the details on the Galaxy 
line, ask your Picker representative about 
our almost "invisible" x-ray generators. Or 
write: Picker X-Ray, 1275 Mamaroneck Ave., 
White Plains, N.Y. 10605. 
Picker expedites your work. 


PICKER 





Ultrasonic diagnosis is now 
simplified: Picker introduces 
anew display system. 


The time and annoyance of having to photo- 
graph a series of laminographic scans is 
now eliminated with Picker's new videosonic 
display system. This system lets you disc- 
record up to 60 separate cross-sectional 
images for "instant replay" on a TV monitor. 
This simplifies diagnosis in two ways: (1) 
rapid viewing of the cross-sections in se- 










quence facilitates the "seeing" of a three- 
dimensional image, and (2) the TV monitor 
presentation closely approximates the actual 
size of the bodypart being examined. 

This then represents another fundamental 
advance in ultrasonic diagnosis, an increas- 
ingly important technique for visualization 
without radiation. And Picker now offers a 
wide choice of practical, easy-to-use ultra- 
sonic instrumentation. If you would like de- 
tailed information on this line of equipment 
—or on the use of ultrasonic diagnostic tech- 
niques—please let us know. Picker X-Ray, 
1275 Mamaroneck Ave., White Plains, N.Y. 
10605. 

Picker expedites your work. 


PICKER 


Pickers new Cobalt® units: 
accuracy goes up, 


set-up time goes down. 


Virtually every improvement in our new 
Cobalt® equipment serves to provide im- 
proved treatment accuracy and/or re- 
duced set-up time. So review these spe- 
cific points below in terms that are most 
meaningful to you: accuracy and time. 

New precision in isocentric beam align- 
ment, accuracy being held to +2mm. 

A new articulated multivane collimator that 
delivers any field size from 3 cm x 3 cm to 
35 cm x 35 cm with minimal penumbra over 
the entire range. 

Remote control of all compound beam 











AM 


angulations by complete motorization of all 
three sourcehead motions, including biplane 
swing within the supporting yoke. 

A new field-defining projector which not 
only casts a lightpatch on the skin, but simul- 
taneously projects a scale showing source- 
skin distance at any moment. 

A new isocentric treatment stretcher, 
whose motor-driven tabletop can be raised 
or lowered by identical switches on either 
side in the table body. Retained is the unique 
separable feature that permits removal and 
substitution of a treatment chair, or instant 
withdrawal of patient from radiation beam in 
an emergency (subsequent realignment of 
table to vertical beam axis is automatic). 

For all the details, see your Picker repre- 
sentative or write Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 
Picker expedites your work. 


PICKER 


neurolept 


The introduction of INNOVAR® Injection makes 
a clinical reality of one of the past decade’s 
most widely discussed and investigated concepts 


in anesthesia: neuroleptanalgesia. 


INNOVAR® Injection combines the action of 
INAPSINE* (droperidol), a neuroleptic and antiemetic, 
with that of SUBLIMAZE® (fentanyl), a potent 
narcotic analgesic. Its signal characteristics are that 
It produces general quiescence, reduced motor 
activity and profound analgesia, yet leaves cortical 


and cardiovascular functions relatively intact. 








analgesia 


In the hands of the skilled anesthesiologist, INNOVAR® Injection can contribute 
greatly to the ease and safety of many diagnostic and surgical procedures, as sum- 
marized in this table. 














- INNOVAR® uses and advantages 
As premedication Allays anxiety and apprehension 
As an adjunct to * Contributes to pleasant induction 
general anesthesia * Provides profound analgesia 


* Reduces intraoperative stress 
* Reduces postoperative pain and emesis 

















Used alone Produces a patient who can undergo most diagnostic and 
or with regional some surgical procedures without discomfort, yet remains 
anesthesia alert and responds to auditory commands (as in arterio- 


grams, endoscopy, pneumoencephalograms, electrocor- 
ticography, intraocular surgery ) 








In addition... Since patients on INNOVAR demonstrate good cardiovas- 
cular stability, it is of special value in ( 1 ) protracted proce- 
dures, (2) cardiovascular surgery, (3) geriatric patients, 
(4) poor-risk patients. 


Innovar 


Each cc. contains: 











I e e SUBLIMAZE®S (fentanyl) .... ote 0.05 mg. 
n ection as the citrate 
| Warning: May be habit forming 
INAPSINE® (droperidol) ................................ 2.5 mg. 


Please turn the page for summary 
"MeNEIL of prescribing information, including contraindications, 
warnings, precautions and adverse reactions. 





Introduces the benefits of neuroleptanalgesia, possibly 
‘,.. this decade's contribution to anesthesia." * 


Indications: INNovAR may be employed as premedication for 
anesthesia and as an adjunct to the induction and mainte- 
nance of anesthesia. Hemodynamic measurements in geri- 
atric and normal subjects demonstrate good cardiovascular 
stability during anesthesia with INNovar. This stability 
Suggests INNOVAR may be of value in protracted surgical pro- 
cedures and in debilitated and poor-risk patients. Clinical 
evidence suggests that INNOVAR lessens epinephrine-induced 
cardiovascular changes; thus INNOVAR may be used in opera- 
tions requiring the use of epinephrine. 

INNOVAR has been used with general and regional anesthetics 
and as an adjunct to major, minor, and diagnostic surgical 
procedures. INNOVAR has been used as the only agent for 
such operations as arteriograms and pneumoencephalograms 
in which the patient's co-operation is required in response to 
auditory command. It has been successfully administered to 
a patient as old as 93 years. Operations in which INNOVAR 
has been used as an anesthetic adjunct have been performed 
on patients at all levels of physical status. 
Contraindications: INNovaR should not be administered to 
children two years of age or younger because safe conditions 
for use have not been established. Neither should it be ad- 
ministered to patients suffering from bronchial asthma. The 
narcotic analgesic component of INNOVAR may cause thor- 
acic muscle rigidity upon I. V. administration. Therefore, the 
need for reversal with muscle relaxants contraindicates its 
use in patients with myasthenia gravis. There is no evidence 
that the analgesic agent fentanyl, contained in INNOVAR, is 
potentiated by Mao inhibitors, but since such potentiation is 
found with other narcotic analgesics, the use of INNOVAR 
with MAO inhibitors is not recommended. 

Warnings: Use in Pregnancy: The safety of INNOVAR in preg- 
nancy has not yet been established; hence the possibility of 
risk to the mother and unborn child should be weighed 
against the potential benefits before the drug is used. 

Other Uses: INNOVAR can be substituted for morphine in ad- 
dicted patients and, therefore, must be regarded as having 
addictive liability upon repeated administration. 

A pharmacologic study in dogs suggests that the possibility of 
muscular rigidity may be increased when fentanyl is given 
to patients receiving medications containing d-methorphan, 
although there have been no reports of this in clinical studies. 
Precautions: INNOVAR should be used with caution in patients 
with liver and kidney dysfunction because of the usual im- 
portance of these organs in the metabolism and excretion of 
drugs. In poor-risk patients doses of INNOvAR lower than 
those otherwise recommended should be considered. INNO- 
VAR must be used with caution in patients with severe impair- 
ment of pulmonary function. Caution should be exercised in 
the administration of INNOVAR to patients with known Park- 
inson's disease. Other central nervous system depressants 


(e.g. barbiturates, major tranquilizers, and narcotics), given 
so their actions overlap those of INNOVAR, must be used in 
reduced doses (as low as 1⁄4 to V5 the dose usually recom- 
mended) because of additive or potentiating effects. 


INNOVAR is not recommended for intravenous use when nar- 


cotic antagonists or facilities for assisted or controlled respi- 
ration are not readily available. The possibility exists that 
some people may be sensitive to one or both of the compo- 
nents of INNOVAR. 

Adverse Reactions: Respiratory depression induced by fen- 
tanyl is the most common adverse reaction reported to occur 
with INNOVAR. It can be immediately reversed by narcotic 
antagonists (nalorphine, levallorphan), which, it should be 
noted, will also reverse analgesia. However, during opera- 
tion, assisted or controlled respiration provides adequate ven- 
tilation without reversing analgesia. 

Muscular rigidity is a common side effect and in some in- 
stances may be associated with reduced pulmonary com- 
pliance and/or apnea, laryngospasm, and bronchospasm. 
Prompt reversal of this effect can be achieved with the intra- 
venous administration of an appropriate single dose of: a 
muscle relaxant such as succinylcholine. Bradycardia and 
other cholinergic effects may occur and can be controlled 
with the appropriate dose of atropine. The inclusion of atro- 
pine or other anticholinergic agents in the preanesthetic regi- 
men tends to reduce the occurrence of süch effects. Mild to 


moderate hypotension and tachycardia can occur immedi-«. 


ately following induction, but are usually followed by spon- 
taneous and rapid stabilization of the cardiovascular system. 
If hypotension persists and is severe, the possibility of hypo- 
volemia should be considered and proper fluid replacement 
instituted if indicated. 

Dizziness, chills and/or shivering, blurred vision and postop- 
erative drowsiness, may occur. Urticaria is infrequent and 
rarely troublesome or protracted. Rare episodes suggestive of 
sphincter of Oddi spasm may occur. A low incidence of ex- 
trapyramidal symptoms has been observed in a few instances 
up to 18 hours postoperatively. Such symptoms can be con- 
trolled or reversed with anti-Parkinson agents. Hallucinatory 
episodes also have been rarely observed postoperatively. In a 
few healthy subjects, these episodes were associated with 
transient periods of mental depression. 

How Supplied: INNovar® Injection is supplied in 2 cc. and 
5 cc. ampuls, in packages of 12 and 144. 
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Full directions for use, including usual dosage and adminis- 


tration, are available on request. 
*Fox, J. W. C., and Fox, E.: N. Carolina Med. J. 27:471, 1966. 


McNeil Laboratories, Inc. 
Fort Washington, Pa. 


We don't know. That's why our prices are competitive 
. . even though we've gained the reputation as the 
most trusted Film Badge Service in the nation. And 
our clients have complete confidence that Landauer 
Personnel Dosimetry Service is the most completely 
accurate professional safeguard they can buy. We 
know we can't buy trust like this. Or sell it for premium 
prices. We have to earn it. . . all over again every day. 
That's why we work just as hard... even harder 
 atresearch, innovation and service as we did back 
in our pioneering days—even though we are number 
one. 
We don't believe you'd want to entrust your rẹ- 
sponsibility to your people to us if we felt any 
other way. 


Not at any price. 
| 
\ 
X As | | | 
JR. & CO. 


World's largest professional service for radiation dosimetry 





Eastern Midwestern Western 
REGIONAL 103 Bayard Street 3920—216th Street 10125 W. Washington Blvd. 
OFFICES New Brunswick, N. J. 08901 Matteson, Ill. 60443 Culver City, Calif. 90230 


Phone: 201—246-1900 Phone: 312—748-7900 Phone: 213—839-3432 
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Irilinear Chart of the Nuclides 


by Marshall Brucer, M. D. 
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Characteristics of all the presently known 
nuclides (January 1968) are presented for the first 
time in easy-to-use trilinear chart form. 

Eight colors are used to simplify interpretation. 


The chart shows: 

* approximately 1800 nuclides 
è half-life ranges by color code 
e stable nuclides 
i) 


special charting of uranium, thorium, 
neptunium, and actinium series 

e a, B, c, and major y emissions, with energy and 
percent abundance 


This new chart is 
displayed at the 15th 
Annual Meeting of 
the Society of Nuclear 
Medicine. It is avail- Mallinckrodt 
able in two forms: 

= as a 48-page booklet 
| with the “Vignettes 
in Nuclear Medicine,” 
available separately 
without charge; and 
as a 54” x 38” wall chart ready for mounting. 
The wall chart is available for a handling charge 
of $2.00. Check or money order must be sent 
with your request. 





RADIOPHARMACEUTICALS 


Box 10172, Lambert Field 
St. Louis, Missouri 63145 
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Chart section shown is 
2x size used in booklet. 
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16 ANSWERS TO YOUR PROBLEMS IN ROENTGENOLOGY 


Offering New Techniques . . . New Procedures 





(| A BIOLOGICAL CONSIDERATION OF 


L] 


TREATMENT OF BREAST CANCER by 
George Crile, Jr., Cleveland Clinic, Ohio. July 
'67; 204 pp., 28 il., 17 tables, $8.00 


AN ATLAS OF PATHOLOGIC PNEUMO.- 
ENCEPHALOGRAPHIC ANATOMY by Gio- 
vanni Di Chiro, National Institute of Neuro- 
logical Diseases and Blindness, Bethesda; Man- 
nie M. Schechter, Albert Einstein College of 
Medicine, New York City; and Ingmar Wick- 
bom, Univ. of Gothenburg Medical School, 
Sweden. Dec. '67, 594 pp. (11 x 814), 926 il. 
(5 in color), $49.50 


CASE OF THE DAY by Benjamin Felson and 
Jerome F. Wiot, both of Univ. of Cincinnati, 
Ohio. Sept. '67, 96 pp. (634 x 934), 91 il, 
(Amer. Lec. Roentgen Diagnosis edited by 
Lewis E. Etter), $8.50 


PRINCIPLES OF RADIOGRAPHIC EXPO- 
SURE AND PROCESSING (2nd Ed., 4th Ptg.) 
by Arthur Fuchs, Rochester, N. Y. Oct. '67, 
300 pp. (7 x 10), 600 il., $10.50 


TREATMENT OF HYPERTHYROIDISM 
WITH RADIOACTIVE IODINE: A Twenty- 
year Review by John E. Kearns, Northwestern 
Univ., Chicago. May '67, 88 pp., 17 iL, $6.50 


ROENTGENOGRAPHIC DIAGNOSIS OF 
BLADDER TUMORS by Erich K. Lang, 
Methodist Hosp., Indianapolis. Jan. '68, 132 pp. 
(7 x 10), 94 il., 11 tables, $9.75 


PERIPHERAL NERVE REGENERATION 
USING NERVE GRAFTS by Leonard Mar- 
mor, Univ. of California, Los Angeles. July '67, 
120 pp., 72 il., $6.75 


RADIOLOGY AS AN ART AND OTHER 
ESSAYS by John L. McClenahan, Hosp. of the 
Univ. of Pennsylvania, Philadelphia. June 
'67, 104 pp., 3 il., $5.75 


AIDS TO ETHICS AND PROFESSIONAL 
CONDUCT FOR STUDENT RADIOLOGIC 
TECHNOLOGISTS (2nd Ed.) by James 
Ohnysty, Saint Francis Hospital, Colorado 
Springs. Sept. '68, about 196 pp. 


[] CANCER THERAPY BY INTEGRATED 


RADIATION AND OPERATION compiled 
and edited by Benjamin F. Rush, Jro and 
Robert H. Greenlaw. Both of Univ. of Ken- 
tucky College of Medicine, Lexington. With a 
Foreword by Charles Tucker. (With 40 Con- 
tributors) Feb. '68, 176 pp. (7 x 10), 58 il., 82 
tables, $12.75 


NUCLEAR EXPLOSION CASUALTIES: A 
Presentation and an Evaluation of Biological, 
Technical and Other Information for Over- 
All Medical Planning by Evert Schildt, Jr., 
Swedish Research Institute of National Defense, 
Stockholm. Dec. '607, 186 pp., 29 il; $10.50 


ILLUSTRATIVE CRANIAL NEURORADI. 
OLOGY by Alfred L. Schmitz, Univ. of Cali- 
fornia, Los Angeles; Samuel B. Haveson, Univ. 
of Southern California, Los Angeles; and Duke 
Hanna, Freeman Memorial Hosp., Inglewood. 
Sept. 67, 404 pp. (814 x 11), 532 il, (Amer. 
Lec. Roentgen Diagnosis), $31.50 


INTRAVENOUS ABDOMINAL AORTOG- 
RAPHY AND PLACENTOGRAPHY by Mel- 
vyn H. Schreiber, Fred J. Wolma, and Charles 
K. Hendrick. All of Univ. of Texas, Galveston. 
April ‘67, 68 pp. (7 X 10), 66 il. (3 in color), 
$8.75 


CERVICAL SPONDYLOSIS AND ITS NEU- 
ROLOGICAL COMPLICATIONS by Ber- 
nard H. Smith, State Univ. of New York at 
Buffalo. Aug. "68, about 238 pp. (634 x 934). 
101 il. 


NORMAL RADIOLOGICAL ANATOMY: 
Radiological Optics and Film Interpretation 
by Henry Tillier, Late Professor of Radiology, 
Algiers. Translated and edited by Ronan 
O'Rahilly, St. Louis Univ. School of Medicine. 
March '68, 400 pp., 375 figs, 3 tables, $12.50 


SOLITARY METASTASES by Philip Rubin, 
Univ. of Rochester Medical Center, New York, 
and Jerold Green, Zellerbach Saroni Tumor 
Institute, Mount Zion Hosp., San Francisco. 
Aug. '68, about 253 pp. 153 iL, 30 tables, 
(Amer. Lec. Radiation Therapy edited by Mil- 
ton Friedman). 
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SQUIBB 


a research concept in contrast radiography 













for clear definition of disease: 


a meglumine 
medium is the 
message 


Renografin®-60 (Squibb 
Meglumine Diatrizoate Injec- 
tion U.S.B)—a thoroughly investi- 
gated and widely used meglumine con- 
trast medium helps communicate the inter- 
nal anatomy of disease — with relative freedom 
from untoward reactions. Now, as the medium be- 
comes increasingly meglumine, the message remains 
Squibb: experience, reliability, versatility and diagnos- 
tic excellence. 

Recently, a new and revealing theory of communica- 
tions commanded world attention. In step with this 
concept of “total” communication, in which, according 
to McLuhan,! all media are considered “extensions of 
man,” the modern contrast agent, in radiography, is an 
advanced medium for diagnosis of disease. It permits 


rapid translation of un- 
seen anatomical structure in- 
to a visual and highly usable form 
—the radiologic image. Because of its 
relative efficiency (high performance and 
low incidence of adverse effects), the meglu- 
mine medium Renografin-60 (Squibb Meglumine 
Diatrizoate Injection U.S.B) finds especially wide ap- 
plication in contrast visualization. 

Radiographic filns may be obtained from varied 
angles of perspective, or even may be superimposed on 
nuclear “scanning” films. In the future, routine telemet- 
ric transmission of such data, coordinated by computer, 
will further extend the dimensions of diagnosis. 

For summary of contraindications, precautions, and side 
effects, see last page of this presentation, 


the medium: 


Renografin-60 


Squibb Meglumine 
Diatrizoate Injection U. S. P. 


the message: 
comparative safety 


meglumine may mean less effect on vital body 
functions demonstrated in animals: In evaluating 
the toxicity of meglumine diatrizoate for cerebral an- 
giography, Fischer and Eckstein reported?: “We se- 
lected the alterations in arterial blood pressure, venous 
pressure, heart rate and rhythm, the electrocardiogram 
and end-expiratory CO. concentration resulting from 
experimental cerebral angiography as refined, sensitive 
indications of the toxicity of a particular contrast ma- 
terial.”? Their results of measured cardiovascular func- 
tions in dogs indicated that meglumine diatrizoate was 
less toxic than four other contrast media tested. 

In a later animal study, Fischer and Cornell re- 
ported”: “Despite the testing of more highly concen- 
trated solutions and larger doses, the cardiovascular 
responses [in dogs] from methylglucamine [meglumine | 
salts were much less than from sodium salts, an obser- 
vation consistent with previous experiments." ? 

To determine reaction and tolerance of the intestines 
to the meglumines, Cooley? injected meglumine diatri- 
zoate into mesenteric arteries of dogs and reported no 
damage. Gensini and DiGiorgi? found that, in dogs, 
cardiovascular responses with the agent were almost 
identical to blood transfusions. 
demonstrated in humans: Comparing cardiovascu- 
lar effects of contrast media in cerebral angiography, 
Fischer et al. reported?: *Sodium and methylglucamine 
diatrizoates have been compared as to their capacities 
for disturbing cardiac rate and arterial blood pressure 
during standard carotid arteriography. Observed ab- 
normalities were of relatively minor degree in both sub- 
stances, but were regularly more frequent and of greater 
magnitude with the sodium salt than with the methyl- 
glucamine."? “The disturbances caused by the sodium 
diatrizoate would be only infrequently of clinical sig- 
nificance; they should, however, be interpreted as signs 
of lesser tolerance of this agent by the brain than of 
the methylglucamine compound." 9 
meglumine means patient comfort: In nearly a 
decade of clinical use, clinicians have reported a high 


degree of patient comfort with Renografin-60 (Squibb 
Meglumine Diatrizoate Injection U.S.P.) in intravascu- 
lar contrast radiography. However, as with all such in- 
jected contrast agents, the possibility of severe reactions 
should be kept in mind (see contraindications, precau- 
tions and side effects below). 

In one 654-patient study of urography,? it was re- 
ported that Renografin-60 produced urograms of diag- 
nostic quality with a 6% incidence of side effects, such 
as nausea, vomiting, a sensation of itching, flushing of 
the skin, urticaria, sneezing, and a choking sensation. 
The authors concluded: “It is hard to believe that any 
drug introduced intravenously could be so well borne 
by so many patients...."7? 

In a clinical study? of 74 arteriograms, comparing 
Renografin-60 with sodium diatrizoate for carotid arte- 
riography, Shealy reported: *With confused patients 
who are to have arteriography under local anesthesia, it 
is particularly desirable to have an agent that causes 
little pain."5 In this study, smce *,..60 percent 
Renografin has resulted in considerably less pain than 
50 percent or 45 percent [sodium diatrizoate] ... we 
have converted to the routine use of 60 percent 
Renografin for carotid arteriography....The quality of 
the films and the safety of the two agents being equal, 
there seems to be a definite advantage in using the 
compound least likely to cause discomfort"? 

Even in pediatrics — Strasser et al.” selected 
Renografin-60 for intramuscular use in excretion urog- 
raphy in 16 pediatric patients because of the mild and 
relatively few reactions generally associated with its 
use. The authors reported: “The almost complete ab- 
sence of any kind of local effect from its injection into 
the gluteal muscle and the absence of any serious reac- 
tions, local or systemic, indicate the safety of the me- 
dium."? A reaction was experienced by one patient who 
developed a transitory rash. 

Theory of lower toxicity with meglumine media in 
animals: Gensini and DiGiorgi? have offered a hypoth- 
esis to partially explain their findings of lesser toxicity 
with experimental intravascular injections of meglu- 
mine salts. *When a relatively undiluted amount of 
sodium salts of a contrast agent is injected in an artery 
and carried by the blood stream toward the capillary 
bed, its molecules rapidly dissociate and readily dif- 
fuse through the capillary membrane and into the 
tissue. There, both the toxic effect of the iodine-contain- 
ing organic radical and the increased concentration of 
sodium will readily manifest themselves. At equal con- 
centrations of sodium, the end results will closely reflect 
the intrinsic toxicity of the iodine-containing organic 
radical on the tissues...” 

“In the case of the methylglucamine compounds, the 
same dissociation takes place. However, the larger 
methylglucamine molecule, rich in hydrogen bonds, ap- 
parently either limits the migration of the organic radi- 
cals outside the vessel or at least minimizes their effects 
on the cellular metabolism.’ 


For summary of contraindications, precautions, and side 
effects, please refer to the end of this presentation. 


the medium: 


henografin-60 


Squibb Meglumine 
Diatrizoate Injection U.S. P. 


the message: 


preferred in a study 
of pyelographies 


In a recent large-scale study, “...to determine which 
medium would produce adequate visualization of the 
urinary tract with the fewest toxic effects on the pa- 
tient,"!? Macht et al. compared Renografin-60 with 2 
other contrast agents. 

Data were analyzed in 2,231 unselected ( consecutive) 
patients, according to age, sex, and general disease 
group for the study population as a whole. The first 683 
patients received 50% sodium diatrizoate solution, the 
next 92] patients received Renografin-60, and the final 
630 patients received 66.8% sodium iothalamate solu- 
tion. 

The 3 contrast agents were rated for quality of diag- 
nostic films as “good,” "fair," or "poor," and were also 
evaluated as to incidence of side effects (nausea, vomit- 
ing, fainting, shock or severe reaction, hiccups, hives, 
pain in arm, sneezing, hot flushes and stuffiness of nose 
or ears).!? 


CH;CONH pe 


criteria for choice: “The choice is to be made...on 
the basis of the agent which gives the best concentra- 
tion and the fewest side effects in the greatest number 
of patients regardless of age, sex, or disease category."!? 
order of preference: Although Renografin-60 (Squibb 
Meglumine Diatrizoate Injection U.S.P) was not rated 
highest in all categories, the authors feel that their pref- 
erence of the contrast media for intravenous pyelogra- 
phy would be: first, meglumine diatrizoate; second, 
sodium iothalamate; third, sodium diatrizoate.'° 
meglumine means Squibb experience and diag- 
nostic excellence: A thoroughly investigated. and 
widely used meglumine medium, Renografin-60 ( Squibb 
Meglumine Diatrizoate Injection U.S.P) has been con- 
sistently shown to yield a high percentage of diagnostic 
quality films in many phases of contrast visualization. 

L pon intravenous injection, Renografin-60 is rapidly 
carried to the kidneys and is so well concentrated that 
renal passages — including renal pelvis, ureters and 
bladder—may be clearly visualized. Renografin-60 also 
provides high contrast vasography in visualization of 
the cerebral vessels and the peripheral arteries and veins. 
success in large-scale studies: In a previously cited 
study in intravenous pyelography by Orr et a/.,? the 
authors reported: "Satisfactory roentgenograms of the 
kidneys were obtained in 636 (97%) of the cases, dem- 
onstrating the great diagnostic value of this procedure 
[intravenous pyelography ]."* And Shealy® who is re- 
ported above on the comparative safety of the medium, 
found Renografin-60 to be "quite satisfactory" in 1,500 
carotid arteriograms. 

In a comparative study!! of 3 contrast agents used in 
cerebral angiography (comprising a cross section of an 
average neurosurgical practice), it was reported that 
Renografin-60 was equal in the arterial phase and 
slightly superior in the venous phase of the examination, 


For summary of contraindications, precautions, 
and side effects, see next page. 
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Squibb 
research— 
extending 

the dimensions 
of diagnosis 


Today, as Squibb research probes deeper into the secrets 
of molecular and cellular change, its “extensions” in- 
clude much of the known spectrum of visible and invisi- 
ble radiation — x-ray, nuclear scanning, the laser. And, 
in radiology, the meglumine contrast media — made fa- 
mous by Squibb — offer clear definition of disease. 


References: 1. McLuhan, M.: Understandinz Media: 
The Extensions of Man, New York, McGraw-Hill Book 
Company, 1966. 2. Fischer, H. W., and Eckstein, J. W.: 
Amer. J. Roentgen. 86:166 (July) 1961. 3. Fischer. 
H. W., and Cornell, S. H.: Radiology 85:1013 (Dec.) 
1965. 4. Cooley, R. N., et al.: Angiology 15:107 ( Mar.) 
1964. 5. Gensini, G. G., and DiGiorgi, S.: Radiology 
62:24 ( Jan.) 1964. 6. Fischer. H. W.: Eckstein, J. W. 
and Perret, G.: J. Neurosurg. 19:943 (Nov.) 1962. 7. 
Orr, L. M.; Campbell, J. L., and Thomley, M. W.: 
J.A.M.A. 169:1156 ( Mar.) 1959. 8. Shealy, C. N.: J. 
Neurosurg. 20:137 (Feb.) 1963.9. Strasser, N. EF, et al.: 
Radiology 79:408 (Sept.) 1962. 10. Macht. S. H.; Wil- 
liams, R. H., and Lawrence, P. S.: Amer. J. Roentgen. 
98:79 (Sept.) 1966. 11. Doehner, G. A., and Brugger, 
G. E.: New York J. Med. 60:4022 (Dec.) 1960. 


Contraindication: A history of sensitivity to iodine 
per se or to other contrast media is not an absolute 
contraindication to the use of meglumine diatrizoate. 


Precautions and Side Effects: Severe, life-threaten- 
ing reactions are rare; when they occur they suggest 
hypersensitivity. A personal or family history of asthma 
or allergy warrants special attention and may predict, 
more accurately than pretesting, the likelihood of a re- 
action, although not the type nor severity of the reac- 
tion in the individual. The value of any pretest is 
questionable. The pretest most performed is the slow 
injection of 0.5—1.0 ce. of the preparation into a pe- 
ripheral vein. An impending reaction is often indicated 
by transient burning and flushing, pain, “jump-like” 
reactions, respiratory difficulty, faintness sneezing, itch- 
ing, nausea, vomiting or urticaria. Should the test dose 
produce an untoward response, the necessity for con- 
tinuing the examination should be re-evaluated. Anti- 
allergic drugs may be used to advantage. In a few cases, 
the reactions to the test dose have been extremely severe, 

The more serious anaphylactoid reaction requires 
immediate treatment and may occur despite a nega- 
live sensitivity test. An emergency tray consisting of 
vasopressor drugs, epinephrine hydrochloride 1:1000. 
methoxamine (Vasoxyl®) or metaraminol bitartrate 
( Aramine^), and glucose and saline is recommended. 
Oxygen and instruments to guarantee a clear airway 
must be readily available. 

Caution must be exercised, especially in cerebral an- 
giography in extreme age, in severely debilitated pa- 
tients and in those with marked or severe hypertension, 
advanced arteriosclerosis, cardiac decompensation, 
recent cerebral embolism, or thrombosis, chronic pul- 
monary emphysema and in cyanotic infants. 

For full details the package insert should be read. 

Renografin-60 (Squibb Meglumine Diatrizoate Injec- 
tion U.S.R) is a sterile, aqueous solution providing 60% 
meglumine diatrizoate. The solution contains approxi- 
mately 29% (288 mg. per cc.) firmly bound iodine. 


for clear definition of disease 


in excretion urography 


cerebral angiography 


peripheral arteriography 


and venography 


Renografin-60 


Squibb Meglumine Diatrizoate 


Injection U.S. P. 


SQUIBB 


‘The Priceless Ingredient’ of every product is 
the honor and integrity of its maker. 


New and improved products... 
expanded technical support 










WARWICK 


The ceiling mounted tube 
holder with improved rigidity 
and stability. 


SENOGRAPH 


The unit designed specifice 
for fine detailed 
mammography examination 







CONCORD 200 & 300 


The thrifty two tube, full 
wave rectified, x-ray 
generators designed for 
simplified dependable 
service. 





TESTING LABORATORY 


Development center for component system testing 
with three phase equipment. 









WINDSOR 150 


An improved general 
purpose table offering 
60° Trendelenberg 





SIMO 


The six inch image intensif 
coupled to mirror view! 
optics with the option 
convenience of 70 mm. sr 
film recordir 





IKELEKET X 





A Division of Laboratory For Electronics, Inc. LAZI 


OVERHEAD TRANSPARENCY 
TEACHING AIDS can give your 


lectures added interest 





Now you can visually illustrate almost any point you wish with one of 
GAF's 250 overhead transparencies on basic x-ray technology. 

And because they are designed for use with a conventional overhead 
projector, you can use them with the room lights on. You can read from 
your notes... your students can take them... and you can emphasize 
key points directly on the transparency. 

There are a wide variety of basic courses—each with its own keyed study 
guide you can follow as a lecture guide or use to select those you want 
to supplement your own course outline. 


Positioning Course for 
Radiologic Technology 





No less than 90 different views, this An exhaustive series that is being rapidly 
authorative series contains diagrams as expanded. Four parts are currently avail- 
well as reproduced radiographs. Ex- able. From the "x-ray tube" through the : 
tremely versatile, these transparencies "Patterson-Parker Table”, this series gives 
can be used before, during or after prac- easily understandable illustrations of 
tical demonstration. basic principles. 


Human Biology 

This series reproduces each system of the 
body. The skeletal muscles, digestive system, 
respiratory system, etc. And these sketches 
are not limited to major structures. For in- 
stance, the excretory system details the kid- 
ney tubule, as well as the human skin. Six 
separate and distinct transparencies are de- 
voted to the nervous system. 





Chemistry Series Atomics and Electricity 





Take your students from the elements to Here are two sets of transparencies in 
Einstein in simple steps. All the basics are one. Atomic radiation, fission, fusion, etc. 
here—the laws, concepts and theories — plus the principles of magnetism, elec- 
needed to clarify material in more ad- trical transmission, circuits and symbols. 
vanced courses. Each is diagramed simply. 


GAF Teaching Transparencies are big 10 x 10-inch color illustrations which can be 
marked with grease pencil and erased...repeatedly. Each transparency is designed as a 
complete teaching package which effectively presents a single concept, key idea or 
basic principle; many have several overlays for maximum clarity in presentation. 


For larger, brighter, sharper images, GAF Overhead Transparencies should be used with 
a GAF PORTA-LITE Overhead Projector. 


GAF PORTA-LITE 200 OVERHEAD PROJECTOR 
designed for both transparencies and radiographs 


u Lightweight, portable...for use at multiple 
locations. Weighs just over 20 Ibs. 


m New quartz-iodine lamp gives brighter, 
whiter light...enables projection even 
through dense areas. 


m Designed to permit use with radiographs 
up to 10 x 12 inches. 


m Unique wide-angle lens...projects a larger 
image than conventional overhead projec- 
tors; e.g., four-foot square image from only 
five feet away. 

m Improved optical system...for clearer, 
sharper images even at the edges. 

= Low in cost, to fit even the most modest 
hospital budget. 


For complete information on GAF X-Ray 
Technology Teaching Aids (including the 
GAF PORTA-LITE 200 Overhead Projector), 
contact your local GAF Representative. 


more 
fine products gof 
from 





GAF Corporation 
(Formerly General Aniline & Film Corporation) 
140 West 51 Street, New York, New York 10020 


08468—1000 
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Les Meyers is not a radiologist, but he's 
fussy about X-ray tables. He builds them. 


Les Meyers works for the Standard X-Ray Company. 
He works in a tradition of craftsmanship that Standard 
has established through 53 years of building superior- 
quality X-ray equipment. When he builds an X-ray table, 
it's got to be right. 

This same tradition of craftsmanship holds true for 
every piece of X-ray equipment built by Les Meyers 
and the other specialists at Standard. That's why 
Standard equipment has earned a reputation for long 
life, standing up under heavy use, and requiring virtu- 
ally no maintenance. 


There's more to the story than craftsmanship alone. 
Standard X-ray equipment is based on sound design 
that encompasses all modern refinements. As a case in 
point, consider the Ultima 105 Radiographic-Fluoro- 
scopic X-Ray Table that Les Meyers is building in the 
illustration above. 


The Ultima 105 is a heavy-duty table that tilts to a 
90° vertical or a full 15° Trendelenberg. It features 
coast-free tilting, an automatic horizontal stop, and a 
convenient sloping front that lets you stand comfort- 
ably close to the table surface. 


Like other Standard equipment, the Ultima is avail- 
able with the options and modifications that you want. 
It never becomes obsolete because you can up-grade 
it at any future time to meet changing requirements. 


Your local Standard X-Ray Dealer is ready to tell 
you all about the Ultima 105 Table as well as other 
Standard X-ray equip- 
ment and accessories. | 
For the name of your STANDARD 
dealer and a copy of ! 
our brand new catalog, 
just write us. 





STANDARD X RAY COMPANY 


a subsidiary of Cenco Instruments Corp. 
1932 N. Burling St., Chicago, Ill. 60614 


Aortography 
(percutaneous retrograde catheter technique) 
using Hypaque® sodium 50% as the contrast medium 


"€ 





A R4 
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The six color films illustrated, in which Hypaque was used as contrast medium, were supplied through the 
courtesy of Dr. Robert E. Wise of the Lahey Clinic Foundation, Boston, Massachusetts. 


The technique, employing ordinary x-rays, is described in Medical World News 8:35 (August 11) 1967 and in 
the Lahey Clinic Foundation Bulletin 14:131, 1965. 


and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Aortography with Hypaque sodium 50% may give valuable evidence in cases of renal agenesis, 
duplications or ectopia, or of polycystic kidney. Aortograms are also of importance in helping to 
demonstrate aneurysmal change or the degree of patency of the arteriosclerotic vessel, and in 
aiding the surgeon to determine proper surgical management if such is needed especially where 
a stenotic vessel is responsible for life-threatening renal hypertension. Aortograms with Hypaque 
90% have provided clearly defined needed evidence of pathology prior to surgical intervention. 


Excretory Urography 


using Hypaque? sodium 50% as the contrast medium" 


Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Excretory urography with Hypaque sodium 50% provides the detection of urinary tract lesions, 
without interference with functional activity, without age limit and without anesthesia — 
important advantages when instrumentation is undesirable. 


Cerebral Arteriography 


using Hypaque® sodium 50% as the contrast medium" 


*Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Cerebral arteriography with Hypaque sodium 50% has proved most useful in localizing and 
identifying intracranial lesions. Because it demonstrates both pathologic anatomy and physiol- 
ogy in such disorders as aneurysms, hematomas, angiomatous formations, meningiomas, glio- 
blastoma multiforme, and other neoplasms, this procedure may provide diagnostic information 
frequently unobtainable by other means. 


a Tom viking infarmatian an tha lact naoe« nf this unit. 


Angiocardiography 


using Hypaque-M, 75% as the contrast medium* 


Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque-M, 75% 


brand of Sodium and meglumine diatrizoates 


Because the cardiac chambers and great blood vessels of the thorax can be effectively visualized 
with Hypaque-M 75% (90% may be used alternatively), it provides an invaluable aid in the 
diagnosis of a variety of congenital and acquired cardiac defects. Angiocardiography has also 
proved useful in the study of neoplastic and infectious diseases of the heart. Hypaque-M 75% 
used for this purpose is freely miscible with blood, relatively non-irritating and nontoxic in 
recommended dosage, and is rapidly eliminated by the kidneys. 


Nephrotomography 


using Hypaque-M, 90% as the contrast medium* 


*Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque-M, 904 


brand of Sodium and meglumine diatrizoates 


One of the newer methods employed to reveal the nature of renal lesions is nephrotomography 
—a combination of rapid intravenous nephrography and body-section radiography which pro- 
vides precise delineation of renal parenchyma. Nephrotomography with Hypaque-M 90% is 
used primarily to differentiate renal cysts from neoplasms, but may also be indicated to dis- 
tinguish renal from extrarenal masses and to demonstrate congenital anomalies of the kidney. 


Bloor rand the summary of nrescribing information on the last pages of this unit. 


Retrograde Pyelography 


using Hypaque sodium 20% as the contrast medium* 


*Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque’ 20% 


_sodium : 
brand of sodium diatrizoate 


When loss of renal function or other causes result in unsatisfactory delineation of the urinary 
tract with intravenous techniques, retrograde pyelography with Hypaque sodium 20% solution 
can provide excellent anatomical details. 


Please read the summary of prescribing information on the last pages of this unit. 


Unsurpassed 


* CONTRAST 
e TOLERANCE 


Pathology precisely defined 


with 


Hypaque 50% and 20% 


brand of sodium diatrizoate 


5096, ampuls of 30 ml., vials of 20 and 30 ml. 
2026, bottles of 100 mg. 


or with 


Hypaque-M, 75% and 90% 


brand of Sodium and meglumine diatrizoates 





75%, vials of 20 and 50 ml. 
90%, vials of 20 and 50 ml. 


WINTHROP LABORATORIES 
1 


(Her PIONFFRS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS NEW YORK, N. Y. 10016 


Summary of Full Prescribing Information 


Hypaque* Sodium 50% 
brand of sodium diatrizoate 
Sterile Aqueous Injection (Weight/ Volume) 


Warning: Do not use Hypaque sodium (brand of sodium diatri- 
zoate) for myelography. Injection of even a small amount into 
the SR emend space may produce convulsions and result 
in fatality. 


Excretory Urography 


Side Effects: Usually of a minor nature, such as nausea, vomit- 
ing, excessive salivation, flushing, dizziness, urticaria, and mus- 
cular twitching —have occurred in 10 to 14 per cent of the 
patients who have received the compound intravenously. Vein 
cramp rarely occurs, and the medium produces no bitter (me- 
tallic) taste. 

Allergic reactions such as shock, asthma, nasal and con- 
junctival symptoms, and dermal reactions have occasionally 
occurred. Transient proteinuria may occur on occasion follow- 
ing injection of radiopaques. 

Excretory urographic agents may produce symptoms of an 
anaphylactic nature in sensitive persons. Patients should be 
watched carefully during injection as serious reactions, includ- 
ing fatalities, have occurred with all commonly used media. 
Special care is advisable in persons with a history of bronchial 
asthma or other allergic manifestations of sensitivity, especially 
to iodine. Infrequently “iodism” (salivary gland swelling) from 
Organic Compounds appears two days after exposure and sub- 
sides by the sixth day. 

Following administration of Hypaque to euthyroid patients in 
excretory urography, protein-bound iodine is elevated and the 
thyroid 113} uptake is lowered, returning to normal after the 
third and fourth days, respectively. 

Preventive Measures: According to Pendergrass et al. the fol- 
lowing precautions have been recommended to help prevent 
reactions in intravenous urography: (1) obtain a history of per- 
sonal and familial allergies (for example, bronchial asthma, hay 
fever, and eczema), of previous iodine studies and of sensitivity 
to iodine and other drugs, (2) make a preliminary sensitivity 
test, (3) give preliminary antihistaminic medication, end (4) 
have medications on hand for emergency use. 
Contraindications and Precautions: Use of the medium is con- 
traindicated in patients with advanced renal destruction asso- 
ciated with severe uremia. However, in azotemic patients with 
varying degrees of renal insufficiency, Schwartz et al. reported 
that the intravenous administration of twice the usual dose of 
Hypaque produced little evidence of nephrotoxicity as deter- 
mined by plasma creatinine concentration. Caution is advised 
in patients with hyperthyroidism, hypertension, severe cardio- 
vascular disease or active tuberculosis, and in patients with a 
history of asthma or other allergic manifestations, or of sensi- 
tivity to iodine. 

Because of the possibility of inducing temporary suppression 
of urine, it is wise to allow an interval of at least 48 hours to pass 
before repeating excretory or retrograde pyelography in patients 
with unilateral or bilateral reduction of normal renal function. 

Most clinicians consider multiple myeloma an absolute con- 

traindication to excretory urography because of the great possi- 
bility of producing transient to fatal renal failure. Others believe 
that the risk of causing anuria is definite but small. 
Treatment of Reactions: Should a reaction OCCUr, treatment is 
generally symptomatic and depends on the judgment of the 
attending physician. According to Pendergrass et al. (1955), a 
trained anesthesiologist can render valuable assistance. An 
extremely severe reaction may be manifested by signs and 
symptoms relating to the cardiovascular system (shock, fall 
in blood pressure, weak thready pulse, etc.), to the respira- 
tory system (dyspnea, cyanosis, bronchial asthma, pulmonary 
or laryngeal edema), or to the nervous system (restlessness, 
confusion, convulsions). Because anoxia is almost always pres- 
ent, the administration of 100 per cent OXygen, given by a mask 
with a breathing bag and if necessary, an intratracheal airway, 
should immediately be started after the removal of any encum- 
brances. Intravenous infusion of fluids (physiologic saline solu- 
tion, dextrose solution, etc.) also should be started to support 
the circulation. If necessary a vein should be cut down and an 
intravenous needle or plastic tubing inserted and kept in the 
vein in the event of venous collapse. 

For hypotension, vasopressors such as Neo-Synephrine® 
(brand of phenylephrine) hydrochloride may be given intra- 
venously as needed, in doses of 0.2 to 0.5 mg. Should this 
prove ineffective within one minute, a continuous infusion of 
Levophed® (brand of levarterenol) bitartrate should be Started, 
using a dilution prepared by mixing 4 ml. of a 0.2 per cent 
solution (equivalent to 0.1 per cent base) in 500 ml. of a 
5 per cent dextrose solution. Any precipitous rise in blood pres- 
sure may be counteracted by inhalation of amyl nitrite. 

If convulsions develop, a short-acting barbiturate, such as 
thiopental sodium, should be given intravenously. Symptoms 
suggestive of histamine release (for example, sneezing, flush- 
ing, urticaria, itching, wheezing, or laryngeal edema) may be 
counteracted by the injection of suitable antiallergic agents, 
such as epinephrine solution 1:1000 subcutaneously or intra- 
venously or an antihistamine intramuscularly or intravenously. 


Hypaque® Sodium 50% brand of sodium diatrizoate (cont.) 
Administration of epinephrine is generally not advised in 
tients with anoxia as it may induce ventricular fibrillat 
However, its value and dramatic effect when an acute alle 
reaction occurs may outweigh any such risk (Pendergi 
et al.). To help combat severe allergic manifestations, a solt 
preparation of hydrocortisone may be injected intravenousl 
an initial dose of 100 mg. (Weigen and Thomas). 

If pulmonary edema predominates, use of the follow 
medicaments in the order listed has been suggested: (1) 
nephrine 1:1000 solution (0.05 to 0.1 ml.) intravenously (v 
caution in persons with anoxia), (2) Demerol® (brand 
meperidine) hydrochloride 50 mg. intravenously, and (3) si 
ble hydrocortisone 100 mg. intravenously (Weigen and Thom; 
The use of the usual respiratory stimulants (pentylenetetra 
picrotoxin, and nikethamide) is considered contraindica 
because these drugs may cause convulsions. 

Should cardiac arrest suddenly occur, pounding the cF 
wall is well worth trying as it may stimulate cardiac activ 
Rocking the knees against the chest wall about sixty times 
minute in an effort to restore cardiac activity by forcing ven 
blood into the right side of the heart has also been suggest 
Closed chest cardiac massage by means of rhythmic man 
compression of the sternum may also be considered as a mett 
of resuscitation. 


Retrograde Pyelography 


Side Effects: The nonirritating properties of the compot 
minimize the likelihood of ureteropelvic spasm; in addition 
more natural outline of the upper urinary tract is obtair 
because of these properties. The incidence and severity of c 
comfort and colic following retrograde examination is also i 
creased. Excellent tolerance was evidenced by notably f 
untoward reactions. Minor side reactions, which occurred 
a few patients, consisted of nausea, vomiting, excessive sali: 
tion, and sweating. There was no indication of irritation to t 
urinary tract mucosa that could be attributed to the mediu 
Oliguria or anuria may, rarely, follow bilateral retrograde p 
lography or uncomplicated cystoscopic ureteral manipulatic 

With a 20 per cent solution, reflux of the medium into t 
blood stream or lymphatics (pyelovenous or pyelolympha 
backflow) as a result of undue pressure of administration is r 
apt to result in a generalized reaction, since more than twi 
this concentration has been well tolerated when injected inti 
venously. 


Cerebral Angiography 


Side Effects: Although all contrast media possess some irritatir 
and toxic properties, the 50 per cent solution, being less irrit: 
ing than other commonly used media, is generally well tolerate 
in doses employed for cerebral angiography. Defects in arteri 
graphic technique and the presence of occlusive atherosclerot 
extracranial cerebral vascular disease constitute the maj 
sources of arteriographic complications. Care should be exe 
cised to avoid contaminating catheters, syringes, needles, ar 
contrast media with glove powder or cotton fibers. Side effect 
usually of a transient nature, include such minor discomfor 
to the patient as a sensation of flushing, warmth or burnin 
slight facial pallor, nausea and, rarely, vomiting. These discor 
forts are of short duration, persisting for only a few minute 
Less likelihood of vessel spasm may be anticipated with tk 
50 per cent solution in view of the low incidence of vein cram 
that has attended intravenous administration for urograph 
Other reported reactions include transient homolateral muc: 
cutaneous petechial hemorrhages within the cutaneous di 
tribution of the percutaneously injected carotid artery and i 
branches and transient cerebral blindness as a complication ¢ 
percutaneous vertebral angiography. 

Neurologic complications, including neuromuscular disorder: 
seizures, hemiparesis, unilateral dysesthesias, visual field de 
fects, language disorders, and respiratory difficulties may occt 
with the use of the 50 per cent solution as with any contra: 
medium introduced into the cerebral vasculature, particular 
when the extent of the intrinsic lesion is unknown. Such ur 
toward reactions are for the most part temporary, however, an 
some investigators who are experienced in angiographic proce 
dure emphasize the fact that they tend to occur after sever: 
injections of the contrast medium or higher doses. Othe 
clinicians find that they occur most frequently in elderl 
patients. Inasmuch as the procedure itself is attended by tect 
nical difficulties regardless of the risk the patient present 
(e.g., mechanical catheter obstruction of the vertebral arter 
can cause transient blindness), the more experienced th 
radiologic team, the fewer the complications of any degree tha 
are apt to arise. 

Contraindications and Precautions: Patients on whom cerebrz 
angiography is to be employed should be selected with care 
The 50 per cent solution should be used with caution in in 
stances of extreme senility (but not old age per se), advance 
arteriosclerosis, severe hypertension, and cardiac decompensa 
tion. Although cerebral angiography has been considered con 
traindicated in patients who have recently experienced cerebra 
embolism or thrombosis (stroke syndrome), many experts now 
believe that the diagnostic value of the procedure, when em 





Hypaque® Sodium 50% brand of sodium diatrizoate (cont.) 
ployed early as an aid in locating lesions amenabie to operation, 
outweighs any added risk to the patient. Furthermore, Johnson 
mentions a small number of postangiographic fatalities, includ- 
ing progressive thrombosis already evident clinically before 
angiography, in which the procedure did not appear to piay 
any direct role. Patients with cerebrovascular disease should be 
examined primarily by indirect methods of angiography. Carotid 
angiography during the progressive period of a stroke should be 
avoided, particularly on the left side because of the increased 
risk of cerebral complications. This solution should not be 
given to patients with advanced renal destruction and severe 
uremia. 

In using contrast media for cerebral angiography, every pre- 
caution must be taken in order to prevent untoward reactions. 
Reactions may occur from sensitivity to the compound used. 
These reactions also may vary directly with the concentration of 
substance, the amount used, the speed and frequency of injec- 
tions, and the interval between injections. 

in subarachnoid hemorrhage angiography is expected to be 
hazardous. In migraine the procedure can be hazardous because 
of ischemic complications, particularly if performed during or 
soon after an attack. 

Precautions suggested to help prevent and combat untoward 
systemic reactions in cerebral angiography are the same as 
those for intravenous urography. 


Translumbar Aortography 


Hazards of Aortography: The care and experience with which 
the procedure is performed, the amount and type of medium 
used, the age and condition of the patient, and the premedica- 
tion and anesthesia employed, influence the incidence and 
severity of reactions or complications that may be encountered. 
General precautions, contraindications, and treatment of sys- 
temic reactions are the same as those for excretory urography. 

Inherent dangers of aortography include: (1) Renal damage 
and shutdown. (2) Neurologic complications: These occurred 
in only 0.22 per cent of the patients in McAfee's survey; trans- 
verse myelitis or paraplegia were the disturbances noted most 
frequently, and they appeared to be related at least in part to 
the amount of contrast medium employed, that is, larger doses 
are more likely to cause difficulty. (3) Cardiovascular complica- 
tions such as shock, cardiac arrest or failure, and coronary 
occlusion; These occurred in 0.09 per cent of the patients in 
McAfee's survey. (4) Hemorrhage from the puncture site. (5) 
Necrosis of the intestinal wall: Thís may occur if the medium is 
accidentally injected into the superior mesenteric artery. (6) 
Acute pancreatitis: This occurred in one case receiving hydro- 
chlorothiazide and was considered to have been caused by the 
synergistic effect of the diuretic and contrast medium. (7) Sen- 
sitivity to the medium. 

Temporary reduction of renal function, as measured by 
clearance of creatinine and para-aminohippuric acid, has been 
shown to occur in dogs given injections of the radiopaque 
medium into a renal artery (Mullady et a/.). 

Special caution is advised to avoid inadvertent intrathecal 
injection. 


Direct Cholangiography 


Caution: In the presence of acute pancreatitis, direct cholangi- 
ography should be employed with caution (if at all), injecting no 
more than 5 to 10 mi. without undue pressure. 


Completion Cholangiography 


Side Effects: The 50 per cent solution is very well tolerated by 
the hepatobiliary system, peritoneum, and intestinal tract, but 
it should be recognized that the valuable procedure of direct 
cholangiography is not without risk. Untoward effects may often 
be attributed to undue injection pressure or excessive volume 
of the medium, resulting in overdistention. Such pressure may 
produce a sensation of epigastric fullness, followed by moderate 
pain in the back or right upper abdominal quadrant, which 
will subside when injection is stopped. To prevent duct spasm, 
many suggest that cholangiography precede exploration, using 
a solution at body temperature. Extravasation of the contrast 
medium has been of negligible consequence. 

in 40 per cent of patients, seme of the medium will enter the 
pancreatic duct and à transient elevation of the serum amylase 
level may be noted 6 to 18 hours later, without apparent ill 
effects. Occasionally, nausea, vomiting, fever, and tachycardia 
have been observed. One case of pancholangitis resulting in 
liver abscess has been reported. Direct cholangiography has 
not changed the incidence of pancreatitis (0.5 per cent) follow- 
ing biliary tract surgery. 


Hysterosalpingography 


Contraindications: The procedure should not be performed 
during the menstrual period or when menstrual flow is im- 
minent, nor should it be performed when infection is present 
in any portion of the genital tract, including the external 
genitalia. The procedure is also contraindicated for pregnant 
women or for those in whom pregnancy is suspected. Its use is 
not advised for six months after termination of pregnancy, or 


Hypaque® Sodium 50% brand of sodium diatrizoate (cont.) 
for 30 days after conization or curettement. 

in patients with carcinoma or in those in whom the condition 
is suspected, caution should be exercised to avoid possible 
spread of the lesion by the procedure. 


Hypaque^ Sodium 20% 
brand of sodium diatrizoate 
Sterile Aqueous Solution 2096 (weight/ volume) 


Precautions: It has long been known that oliguria or anuria may 
rarely follow bilateral retrograde pyelography or uncomplicated 
cystoscopic ureteral manipulation. Various mechanisms have 
been proposed to explain this occurrence, such as reflex anuria, 
edema, and occlusion of the ureteral orifices from local trauma, 
pressure, manipulation, sensitivity to the radiopaque medium 
or to residual disinfecting antiseptic on ureteral catheters, 
pyelotubular backflow, transient interstitial renal edema with 
increased pressure, and reduced renal blood flow. Because of 
the possibility of acute renal failure following bilateral retro- 
grade pyelography, some authors conclude that retrograde 
pyelography should be done on only one side at a time. 
Side Effects: The nonirritating properties of the medium mini- 
mize the likelihood of ureteropelvic spasm; in addition, a more 
natural outline of the upper urinary tract is obtained because 
of these properties. There is also a decrease in the incidence 
and severity of discomfort and colic following retrograde ex- 
amination. Excellent tolerance was evidenced by notably few 
untoward reactions. Minor side reactions, which occurred in a 
few patients, consisted of nausea, vomiting, excessive saliva- 
tion, and sweating. There was no indication of irritation of the 
urinary tract mucosa that could be attributed to the medium. 
With Hypaque Sodium 20 per cent, reflux into the blood 
stream or lymphatics (pyelovenous or pyelolymphatic backflow) 
as a result of undue pressure of administration is not apt to 
result in a generalized reaction, since intravenous injection of 
more than double this concentration has been well tolerated. 


Hypaque*M, 75% 
brand of sodium and meglumine diatrizoates 
Sterile Aqueous Injection 75% (weight/volume) 


Caution: The 75 per cent concentration is intended primarily 
for angiocardiography, nephrotomography and selected cases 
of peripheral angiography. Hypaque sodium (brand of diatri- 
zoate sodium) 50 per cent solution is recommended for ex- 
cretory urography, cerebral angiography and most cases of 
peripheral angiography. 

Warning: Do not use Hypaque-M, 75 per cent for myelography. 
injection of even a small amount into the subarachnoid space 
may produce convulsions and result in fatality. 


Angiocardiography 

Contraindications: Use of Hypaque-M, 75 per cent is contra- 
indicated in patients with advanced renal destruction associated 
with severe uremia. Hypaque-M 75 per cent should not be used 
for myelography. 

Precautions: 1. Caution is advised in patients with hyperthyroid- 
ism, hypertension, active tuberculosis and a history of allergy, 
especially to iodine. Angiocardiography and neohrotomography 
should be performed cautiously in patients with heart disease 
and circulatory failure and should not be employed in patients 
who are in collapse or who are critically il! or debilitated. A renal 
function test is advisable before administration of the 75 per 
cent solution. 

2. Prior to the examination, the patient may be tested for 
sensitivity to the radiopaque medium (See Side Effects and 
Sensitivity Tests.) Patients who show an idiosyncrasy should 
not be given the drug. 

3. Premedication with a barbiturate is advisable if the patient 
is extremely nervous. Demerol (brand of meperidine), chlor- 
promazine and antihistamines have also been recommended 
for premedication. Such antihistamines as chiorpheniramine 
maleate or tripelennamine hydrochloride may be administered 
about 30 minutes before injection of the radiopaque medium or 
may be combined with it in a single injection. Many authorities 
recommend general anesthesia for small children and unco- 
operative patients, 

4. Facilities for resuscitation including a mask with a breath- 
ing bag and pure oxygen should be available for immediate 
administration in case of severe reaction. 

5. The sensations to be experienced should be described to 
the patient in order to aliay apprehension before injection and 
to prevent excitement afterward. 

6. To facilitate venipuncture, the needie should be sharp, 
the arm extended and the vein large and fully distended. 

7. The syringe must be scrupulously clean in order to prevent 
sticking of the plunger during injection. 

8. If crystals form, the solution should be warmed and agi- 
tated until they have redissolved. Injection should be made 
only when the solution is clear and is at a temperature of 
approximately 37.5" C. 

9. Injection should be made only when there is free com- 
munication between needle and vein. When in doubt, another 


Hypaque®-M, 75% 

brand of sodium and meglumine diatrizoates (cont.) 

vein should be tried or the test postponed. Vein and needle 
should be watched during injection to prevent displacement of 
the needle or overdistention of the vein. If extravasation occurs, 
the injection should be stopped and a quantity of physiologic 
saline solution administered through the needle to dilute the 
radiopaque medium and to lessen the possibility of irritation. 

10. Some authorities advise that repeated injections should 

not be givén in close sequence and, if possible, should be 
avoided, 
Side Effects and Sensitivity Tests: As with other radiopaque 
mediums, certain side effects occasionally may be encountered, 
although the 75 per cent solution has been welt tolerated when 
given in recommended dosages. Serious complications follow- 
ing angiocardiography may be due to varying and perhaps 
unrelated factors. Symptoms may be due to the speed of 
injection and the anxiety and psychic stress associated with 
the examination, as well as to the material injected. Side effects 
will usually be minor and transient and may include a sensation 
of warmth and flushing, nausea, vein cramp, mild tachycardia, 
metallic or acid taste, tightness in the chest, headache, cough 
or urticaria. Delayed reactions may occur. Venous thrombosis 
has not been observed in patients receiving the 75 per cent 
solution, but as with any rapidly injected hypertonic solution, 
the possibility of this complication exists. 

Angiocardiographic contrast mediums may produce symp- 
toms of an anaphylactic nature in sensitive persons. Patients 
should be observed carefully during injection, as serious reac- 
tions including fatalities have occurred with most mediums. 
Since it is believed that reactions to intravenously administered 
organic iodine radiopaque agents are more likely to develop in 
petients with allergic diathesis, special care is advisable in 
persons with a history of asthma or other allergic manifesta- 
tions. 

Various methods have been advocated to detect sensitivity to 
contrast mediums, particularly conjunctival, oral, intradermal 
and intravenous testing. Conjunctival, oral and intradermal 
tests are not reliable, since reactions to them are generally 
caused by direct local vascular effect. Occasionally a severe 
reaction in the eye has followed a conjunctival test. An intra- 
venous test is more likely to demonstrate sensitivity, although 
a negative reaction does not necessarily rule out the possibility. 
A small dose of 0.5 to 1 ml. is slowly injected intravenously 
over a period of one minute, followed by a period of observa- 
tion sufficiently long to detect delayed reactions. Although 
allergic reactions generally occur quickly, occasionally they may 
not be manifested for 10 or even 15 minutes. 

Warning signs and symptoms of possible intolerance or 
allergy include respiratory difficulty (wheezing, dyspnea or 
sensation of suffocation or tightness in the throat or chest), 
sneezing, itching, urticaria, nausea or vomiting and fainting. 
Treatment of Reactions: (Same as with Hypaque Sodium 50%) 


Nephrotomography 
Contraindications, Precautions, Side Effects and Treatment of 
Reactions: See Angiocardiography. 


Hypaque*M, 90% 
brand of sodium and meglumine diatrizoates 
Sterile Aqueous Injection 90% (weight/volume) 


Caution: Hypague-M, 90 per cent is intended primarily for 
angiocardiography, nephrotomography, hysterosalpingography 
and selected cases of peripheral angiography. Hypaque sodium 
50 per cent solution is recommended for excretory urography, 
cerebral angiography and most cases of peripheral angiography. 
Warning: Do not use Hypaque-M, 90 per cent for myelography. 
Injection of even a small amount into the subarachnoid space 
may produce convulsions and result in fatality. 


Angiocardiography 

Contraindications: Use of Hypaque-M, 90 per cent is contra- 
indicated in patients with advanced renal destruction associated 
with severe uremia. Hypaque-M, 90 per cent should not be used 
for myelography. 

Precautions: 1. Caution is advised in patients with hyperthyroid- 
ism, hypertension, active tuberculosis and a history of allergy, 
especially to iodine. Angiocardiography and nephrotomography 
should be performed cautiously in patients with heart disease 
and circulatory failure and should not be employed in patients 
who are in collapse or who are critically il! or debilitated. 
A renal function test is advisable before administration of 
Hypaque-M, 90 per cent. 

2. Prior to the examination, the patient may be tested for sen- 
sitivity to Hypaque-M, 90 per cent. (See Side Effects and Sensi- 
tivity Tests.) Patients who show an idiosyncrasy to Hypaque-M, 
90 per cent should not be given the drug. 

3. Premedication with a barbiturate is advisable if the patient 
is extremely nervous. Demerol (brand of meperidine), chlor- 
promazine and antihistamines have also been recommended 
for premedication. Such antihistamines as chlorpheniramine 
maleate or tripelennamine hydrochloride may be administered 
about thirty minutes before injection of Hypaque-M, 90 per 
cent or may be combined with it in a single injection. Many 
authorities recommend general anesthesia for small children 


Hypaque®-M, 90% 
brand of sodium and meglumine diatrizoates (cont.) 
and uncooperative patients. 

4. Facilities for resuscitation including a mask with a breath- 
ing bag and pure oxygen should be available for immediate 
administration in case of severe reaction. 

5 The sensations to be experienced should be described to 
the patient in order to allay apprehension before injection and 
to prevent excitement afterward. 

6. To facilitate venipuncture, the needle should be sharp, the 
arm extended and the vein large and fully distended. 

7. The syringe must be scrupulously clean in order to prevent 
sticking of the plunger during injection. 

8. Hypaque-M, 90 per cent should be warmed and agitated 
until all suspended crystals have redissolved. Injection should 
be made only when the solution is clear and is at a temperature 
of approximately 37.5*C. 

9. Injection should be made only when there is free com- 
munication between needle and vein. When in doubt, another 
vein should be tried or the test postponed. Vein and needle 
should be watched during injection to prevent displacement of 
the needle or overdistention of the vein. If extravasation occurs, 
the injection should be stopped and a quantity of physiologic 
saline solution administered through the needie to dilute the 
Hypaque-M, 90 per cent and to lessen the possibility of irrita- 
tion. 

10. Some authorities advise that repeated injections should 
not be given in close sequence and, if possible, should be 
avoided. 

Side Effects and Sensitivity Tests: Serious complications follow- 
ing angiocardiography may be due to varying and perhaps 
unrelated factors. Symptoms may be due to the speed of injec- 
tion and the anxiety and psychic stress associated with the 
examination, as well as to the material injected. Side effects 
noted with Hypaque-M, 90 per cent were usually of a minor 
and transient nature and included a sensation of flushing or 
warmth, nausea, vein cramp, mild tachycardia, metallic or 
acid taste, tightness in the chest, headache, cough or urticaria. 
Delayed reactions may occur. Venous thrombosis has been 
observed in patients following the percutaneous insertion of 
the injection needle. This complication may be anticipated, 
however, when concentrated hypertonic solutions are injected 
rapidly. In skilled hands, the administration of Hypaque-M, 90 
per cent is attended by comparatively few untoward reactions. 

Angiocardiographic contrast mediums may produce symp- 
toms of an anaphylactic nature in sensitive persons. Patients 
should be observed carefully during injection, as serious reac- 
tions including fatalities have occurred with most mediums. 
Since it is believed that reactions to intravenously administered 
organic iodine radiopaque agents are more likely to develop 
in patients with allergic diathesis, special care is advisable in 
persons with a history of asthma or other allergic manifestations. 

Various methods have been advocated to detect sensitivity to 
contrast mediums, particularly conjunctival, oral, intradermal 
and intravenous testing. Conjunctival, oral and intradermal 
tests are not reliable, since reactions to them are generally 
caused by a direct local vascular effect. Occasionally a severe 
reaction in the eye has followed a conjunctival test. An intra- 
venous test is more likely to demonstrate sensitivity, although 
a negative reaction does not necessarily rule out the possibility. 
A small dose of from 0.5 to 1 mi. is slowly injected intravenously 
over a period of one minute, followed by a period of observa- 
tion sufficiently long to detect delayed reactions. Although 
allergic reactions generally occur quickly, occasionally they 
may not be manifested for ten or even fifteen minutes. 

Warning signs and symptoms of possible intolerance or 
allergy include respiratory difficulty (wheezing, dyspnea or 
sensation of suffocation or tightness in the throat or chest), 
sneezing, itching, urticaria, nausea or vomiting and fainting. 
Treatment of Reactions: (Same as with Hypaque Sodium 5096 


Nephrotomography 
Contraindications, Precautions, Side Effecis and Treatment of 
Reactions: See Angiocardiography. 


Hysterosalpingography 

Contraindications: The procedure should not be performed 
during the menstrual period or when menstrual flow is immi- 
nent, nor should it be performed when infection is present in 
any portion of the genital tract, including the external genitalia. 
The procedure is also contraindicated for pregnant women or 
for those in whom pregnancy is suspected. Its use is not ad- 
vised for six months after termination of pregnancy, or for 
thirty days after conization or curettement. 

Precautions: In patients with carcinoma or in those in whom 
the condition is suspected, caution should be exercised to 
avoid possible spread of the lesion by the procedure. 


Pathology Precisely Defined 
Hypaque^ Sodium 50% and 20% 


brand of sodium diatrizoate 


Hypaque*M, 75% and 90% 


brand of sodium and meglumine diatrizoates 
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PNEUMOCONIOSIS AMONG WORKERS IN AN 
ANTIMONY INDUSTRY* 
By DAVID A. COOPER, M.D.,t EUGENE P. PENDERGRASS, M.D.,f ARTHUR J. VORWALD, 
Pu.D., M.D.,§ ROBERT L. MAYOCK, M.D.,\| and HEINRICH BRIEGER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


N FEBRUARY of 1960, we made a 

roentgen examination of the chest of a 
young man who was employed in a small 
industry engaged in processing antimony 
from a crude ore that was imported from 
Bolivia and Africa. There was a diffuse 
pattern of small opacities throughout each 
lung. The changes were consistent with the 
roentgen diagnosis of antimony pneumo- 
coniosis. 

On July 21, 1960, one of the authors 
(E.P.P.) received a letter from John P. 
Heanev, M.D., of San Antonio, Texas, 
along with a chest roentgenogram of a 56 
vear old worker who had lung changes that 
were diagnosed as pneumoconiosis which 
was thought to be due to inhalation. of 
antimony while working in a smelting 
plant (Fig. 1, Z and B; and 2, 4 and b). 
These two experiences are responsible for 
initiating our Interest in antimony pneumo- 
coniosis. 


* 
+ 
+ 
+ 


HISTORICAL CONSIDERATIONS 

There is a large bibliography on anti- 
mony, but in spite of the antiquity of the 
element, there are very few reports of sys- 
tematic roentgenographic examinations of 
the lungs of antimony process workers in 
the world's literature and we have not 
found any in the radiologic Journals of 
America. 

Antimony has many industrial and mili- 
tary applications. As used in the manufac- 
ture and plating of vases and domestic 
vessels, antimony has been known since 
very ancient times—perhaps 4000 B.C.;” 
and, in the fifth or sixth Egyptian Dy- 
nasty, as a constituent of ancient bronzes 
and other alloys.* The use of the mineral 
stibnite as a cosmetic is referred to in the 
Old Testament as well as in early Chinese 
and Arabic writings.’ 

Stibnite is the principal ore of antimony 
and is found most abundantly in China, 
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Fic. 1. G.V. Antimony pneumoconiosis in a 56 year old man who had worked in a smelting plant for 17 years. 
There may have been a complicating silica exposure. (4) There is a generalized pattern of small opacities 
distributed throughout the lungs with the majority of the changes in the lower lobes. The category of 
extent and perfusion (according to the I.L.O. International Classification, Geneva, 1958) is 3p, but there 
are some small opacities which are in the m and n category. (B) The lateral roentgenogram shows evidence 
of the ill defined cardiac borders due to the shadows of a large number of small opacities superimposed 


upon those of the heart and the large vessels. 


Mexico, Bolivia, Algeria, Portugal, France 
and in South Africa. 

Presently, antimony is employed in in- 
dustry, especially as a constituent of alloys 
with other metals—tin, lead and copper; 
in the compounding of rubber: in flame- 
proofing compounds for application to 
military textiles;! and in paints and lac- 
quers, abrasives, enamels, glass and pot- 
tery. 

Antimony compounds have been used 
extensively since very early times in medic- 
inal preparations. The Romans used the 
"calices vomitorum"—goblets made of an 
antimony-rich alloy, to provoke vomiting 
by drinking wine which had been allowed to 
stand in them. During the Middle Ages 
antimony oxychloride (powder of Algaroth) 
was a popular remedy. Tartar emetic 
(potassium antimony tartrate), for the 
treatment of human schistosomiasis and 
leishmaniasis was, until 1906, given by sub- 
cutaneous injection, but was often followed 
by severe sloughing of the tissues. The dis- 
covery that larger doses could be tolerated 
better intravenously than by mouth led to 
its much wider use during World War II, 


and since 1959, it has been employed in the 
treatment of thousands of cases of schisto- 
somlasis. 

Industrial poisoning by antimony may 
not be a clear-cut entitv, since the anti- 
mony used in industry may contain some 
arsenic, and the toxic symptoms of both are 
to some extent similar. An attempt to 
separate the effects of each has been made 
by Renes? in a process of mining, con- 
centrating, and smelting an antimony sul- 
phide ore, where airborne dust and fume 
samples showed the presence of both anti- 
mony and arsenic as well as traces of selen- 
ium, lead and copper. Antimony sulphide 
ore, which usually is imported in the form 
of a concentrate, is smelted with limestone, 
sandstone, iron slag, coke, and powdered 
coal. Manufacture of the oxide produces a 
hne white dust with the average particles 
less than 1 micron in diameter. In the 
production of antimony metal, oxide fume 
is given off during the refining process, and 
in factory atmospheres the concentration 
of antimony oxide often exceeds the allow- 
able maximum. 

The commonest industrial exposures to 
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Frc. 2. G.V. (4) Close-up of the right lower lobe of the same patient seen in Figure 1. The vessel shadows 
are ill defined and obscured by the small opacities. (B) Close-up of the left upper lobe in the same patient. 
The small opacities p are predominant. Some of the opacities are larger, m and n (I.L.O. International 
Classification, Geneva, 1958). The larger opacities probably are due to silicosis or some other factor. 
Note the absence of vessel shadows in the left upper lobe. 


antimony occur during the mining, smelt- 
ing and refining of the ore; in the produc- 
tion of alloys where it is combined with 
other metals; in the manufacture of abra- 
sives; and in type-setting in the printing 
industry.* Some of the workers are affected 
by exposure to antimony oxides and sul- 
phides. 

'The medical hazards of harmful exposure 
to antimony dusts and fumes have been 
connected with most of the organ systems 
of the body. These include the skin; the 
mucous membranes of the upper alimen- 
tary tract; the blood; the nervous system; 
the gastrointestinal tract; the urinary tract; 
the liver; the heart; and the respiratory 
tract. A great variety of symptoms and 
signs have been observed including irrita- 
tion of skin and mucous membranes, 
gastritis, diarrhea, vertigo, muscular pains, 
and hematologic changes. 

Fairhall and Hyslop’ observed that in- 
halation of antimony dust or fumes is the 


most important from the health standpoint. 
They also found that finely divided anti- 
mony dust can remain suspended in air 
longer than would be anticipated with a 
heavy metal and they recommended setting 
a maximum allowable concentration value 
for antimony dust and fume in industry at 
least 10 years before one was established. 

The threshold limit value for antimony 
dust is 0.5 mg./m.? of air and was estab- 
lished by the American Conference of In- 
dustrial Hygienists in 1957.* 


OCCUPATIONAL AND CLINICAL CON- 
SIDERATIONS 


In the winter of 1960, we first became 
interested in the changes seen in the chest 
roentgenograms of workers who had been 
and were being exposed to crude ore and 
antimony trioxide. One of us (D.A.C.) saw 
a white male, age 33, in consultation who 
was said to have been acutely ill with “flu 
and pneumonia” (fever, headache, cough, 
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and malaise). He had received penicillin 
and streptomycin and subsequently was 
sent to a hospital. All of his studies includ- 
ing an electrocardiogram were reported as 
normal with the exception of abnormal 
changes in a chest roentgenogram. After 1 
week all of his subjective symptoms cleared 
up. A complete physical examination es- 
sentially was negative but the chest roent- 
genogram continued to show fine small 
opacities throughout both lung fields. 

The occupational history showed that 
the patient had been employed since 1950 
in a Job of converting crude ore, or stibnite 
(Sb.S;) into antimony trioxide. On inter- 
rogation he admitted that the refined pow- 
der irritated his nose and made it bleed at 
times. 

On the basis of the studies in our first 
antimony worker, the similar findings in 
Heaney’s worker from Texas, and pre- 
liminary studies of available literature, a 
conference was arranged with representa- 
tives of management with the express pur- 
pose of recommending a thorough investi- 
gation of the working environment in the 
plant; 7.e., a complete physical examination 
of each employee and appropriate studies 
of animals after they had been exposed to 
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the dust generated in the antimony opera- 
tion. 

Kemoval of the antimony from the ore is 
accomplished by a “roasting” and *volatil- 
ization” process. The two procedures take 
place almost simultaneously by heating the 
ore with charcoal, coke or petroleum coke; 
with controlled aeration bv appropriate 
equipment.” The operation is very dusty 
unless good housekeeping is employed. 

The men seen by us were exposed to two 
dusts; antimony ore and antimony trioxide 
(Fig. 3, 4, B and C). The coarse ore con- 
taining antimony is very dark gray in color 
and it had been previously treated with 
acid. It is called stibnite. It is received at 
the plant in bags weighing approximately 
1§0 pounds. The bags are slit open and the 
ore discharged into a floor grille. It is me- 
chanically conveyed to a rotary kiln or 
furnace which is slightly tilted so that the 
heavy ash continuously falls to the bottom. 
Due to the heat, the metal is volatilized and 
forms a fine fume or powder at the top of 
the kiln. This is conveyed out of the furnace 
into another rotary kiln where it is further 
purifed. From there it is conveyed into 
large hoppers. The color is now white. This 
process is known as roasting (oxidation) or 





lic. 3. (4) Roentgenogram of a sponge saturated with the crude ore mixed with alcohol. The ore is black 
and has been ground so the particle size is quite small and it casts a very opaque nonhomogeneous shadow. 
(5) Roentgenogram of a plain sponge without antimon y. The shadow pattern is almost absent. (C) Roent- 
genogram of a sponge saturated with antimony trioxide mixed with alcohol. The antimony trioxide is finely 
divided and the shadow pattern is opaque and more homogeneous than that seen in Z. 


Vor. 103, No. 3 


fuming. From the hoppers, the antimony 
trioxide is dumped into bags where it is 
weighed and sealed for shipment. 

There is no doubt that the workers in the 
antimony department were overexposed to 
antimony trioxide for long periods of time, 
at least intermittently. A study of air 
samples, which covered many locations 1n 
the plant under different environmental 
conditions, was conducted in 1966. Table : 
shows the measured concentrations. 

The plant is relatively small. There are 
approximately 8 workers who are rotated 
through the sites of the rotary roasting 
furnace and the area where the refined prod- 
uct is bagged. Over the years there has 
been à moderate turnover among the em- 
plovees. The number of employees since 
1960 has been 34, but 6 worked onlv for a 
few davs to a few months. They have been 
eliminated from our figures because of their 
brief employment. 


CLINICAL FINDINGS 


We have some information on 28 indi- 
viduals (Tables 11 and 111). Their ages ex- 
tended from 25-61 years. The duration of 
the exposure was from 1 to 15 years. There 
were 3 positive cases and 5 who had sus- 
picious findings. In the group as a whole, 
very little time has been lost for sickness. 
No tuberculosis has been observed in the 
antimony workers. 

Fourteen subjects who had been exposed 
to antimony trioxide for periods of time 
from 1 to 1& years were available for pul- 
monary function studies. They included 
vital capacity (VC), lung volumes, minute 
ventilation, tidal volume, mixing efficiency 
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ANTIMONY CONCENTRATION IN THE AIR? 


Location mg./m. 
Bagging operations 138 
Ten other locations 11-75 
Thirteen other locations 1.0-9.8 
Thirteen other locations o.081-0.95 


* Generally accepted threshold limit value: 0.5 mg./mé 
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Tape Ul 


ANTIMONY IN URINE 





(ug./ 1,000 ml.) 
Patient ` 962 1962 1966 — 1966 oo nienn 
i HI : : Findings 
i 695 ROO ‘ 
2 450 617 128 ;323 Suspicious 
3 E 39 l 
5 366 445 78 Positive 
$ 570 400 167 7o Suspicious 
b 71 107 290 415. Suspicious 
7 425548139 74 Positive 
8 12 21 $ 
9 3 Pcs : 
Te] 9 9.5 Positive 
11 Negative 
[2 35 149 j 
13 £90 Negative 
14 7 : 
ioo 14929 347 j 
16 3 a6 x 
dej 23 12 
18 Res 252 


* No roentgenographic exa mination, 


as measured by closed helium circuit tech- 
nique, maximum-mid expiratory flow rates 
(MMEFR), forced expiratory volume in J 
second (FEV), maximum breathing capac- 
itv (MBC), and diffusing capacity (D re). 
Arterial blood oxvgen, carbon dioxide pH 
and plasma bicarbonate were determined at 
rest and after exercise. Two subjects with 
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Roentgen 





Pare dg: 1966 1966 

?atien 965 * E dps 

is Í lI [Findings 
19 118 772 738 gative 
2 ois! * 
“ iG 
21 20 T 
22 A4 116 + 
25 176 jo of?) Negative 
24 43 Suspicious 
2§ 223 Negative 
26 S25 Suspicious 
an © * 
28 Oo T 
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definitely abnormal roentgenograms had function was observed but isolated findings 
lung compliance studies performed. were noted in some. Details of these ob. 
No consistent pattern of abnormalities in servations will be published elsewhere. 








d: E á m ^ Se 3 
C. 2/10/60 ‘Saas p yes ; 


lic. 4. J.M. (4) February 6, 7960. Antimony pneumoconiosis in a 33 year old man who had worked in a 
processing plant for 4 years bagging antimony trioxide. There is a pattern of small opacities p seen in 
the close-up of the right lower lobe. The vascular trunks are not well defined. The patient had been acutely 
ill with “flu and pneumonia” (fever, headache, cough and malaise). The changes in the lung were thought 
to be due to an infection. This was our first experience with an antimony worker and we were unfamiliar 
with its roentgen manifestations. (B) February 10, 1960. Close-up of the same individual. It seems that 
the small opacities are better defined in the upper lobes. (C) February 10, 1960. Posteroanterior roent- 
genogram of the chest of the same individual. The small opacities were not reproducible. The vascular 
pattern in the right lower lobe seems better defined than in 4. The patient had received penicillin and 
streptomycin and was recovering. (D) February 16, 1960. Close-up of the right mid lung area of the same 
individual. The pattern of small opacities is still present. The 3 roentgen studies illustrated here were 
made before we saw the patient. 
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Fic. 5. (4) March 9, 1960. Same patient as in Figure 4. This was our first examination of the patient. We 
could see the small opacities to better advantage in the lateral view. At that time we were still uncertain 
as to the presence of antimony pneumoconiosis. (B) June 10, 7960. Small opacities p are well seen in the 
right upper lung field. The patient was without symptoms. By that time we had concluded that antimony 
was capable of producing a pneumoconiosis. (C) Tune 4, 7965. Antimony pneumoconiosis 9 years after 
the first occupational exposure to antimony trioxide. (D) August 9, 1967. The antimony pneumo- 
coniosis 1s approximately the same in extent and profusion as that observed in 1965. 


Of those individuals with abnormalities 
of pulmonary function, 1 had definite small 
opacities, 3p (Fig. 4, 7-D; and 5, 4-D), 1 
had very early changes, and 2 had negative 
chest roentgenograms. The remaining 3 
subjects with either suspicious or definite 
roentgenographic abnormalities all had 
normal pulmonary function studies (Fig. 6, 


A-D). 


Electrocardiograms were done on 7 
workers, 3 of whom have antimony pneu- 
moconiosis. Six workers had normal trac- 
ings, and 1 showed a slight bradycardia. 

Ingested and inhaled antimony com- 
pounds are eliminated in the urine; normal 
urine does not contain detectable amounts 
of antimony. The concentration of anti- 
mony in the urine permits an approxima- 
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l'16. 6. J.C. was 29 years old and had been working as an ore-dumper for 30 months. He was without symp- 
toms. (4) February 8, 1963. The roentgen examination of his chest shows no evidence of abnormality. 
(B) May 20, 1965. There is a pattern of small opacities throughout both lungs, category 3p. A close-up 
study of the left lung shows the small opacities and almost a complete absence of blood vessel shadows. 
(C) May 20, 1965. The lateral roentgenogram shows the small opacities superimposed upon the shadows 
of the heart and large vessels. (D) Tune 23, 7967. The small opacities in the lung have increased since the 
previous examination, as illustrated in the close-up study of the right mid lung field. The work exposure 
period (to antimony trioxide) was approximately 7 years. 


tion of the degree of exposure and absorp- 
tion. One mg./1,000 ml. (1,000 ug./ 1,000 
ml.) has been suggested as a safe level.* The 
first examination of 18 spot samples of 
urine was made in 1962.* Tables rr and 11 


* The urine samples were examined at the Kettering Labora- 
tory, Cincinnati, Ohio. 


present the first and the consecutive find- 
ings. 

Considering the excessive and long-ex- 
tended exposure, the concentrations of 
antimony in the urine are not as high as one 
might expect; only one urine sample con- 
tained somewhat more than the quoted 
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safe level of 1 mg./1,000 ml. (1,000 pg./ 
1,000 ml.). This observation corresponds to 
the low solubility of antimony oxides.* In 
urine samples collected from industrial 
workers exposed to lower concentrations of 
the much more soluble antimony trisulfide, 


800- 9,600 ug. / 1,000 ml. were found.” 


ROENTGEN CONSIDERATIONS 


Two U. S. Public Health Officers, Fair- 
hall and Hyslop,’ in 1947, published a 
searching review, “The Toxicology of Anti- 
mony.” They observed that long continued 
inhalation of antimony trioxide dust pro- 
duces definite cell injury. 


ment. 

McLaughlin?! in 1960, included anti- 
monv as one of the radiopaque dusts which 
mav be inhaled and produce sm all opacities 
on the roentgenogram. One of his impor- 
tant observations was, “It may be added 
that the study of the radiopaque dusts, 
which began in the 1930’s has altered the 
whole approach to the interpretation of 
chest ‘x-ray’ films in general. Previously 
radiologists, particularly those who dealt 
with the pneumoconioses, were inclined to 
call most shadows ‘fibrosis.’ Now it is be- 
coming generally appreciated that nodular 
shadows need not be associated with the 
presence of fibrosis." 

Since McLaughlin had experiences with 
some unpublished cases, one of the authors 
(E.P.P.) wrote to him about his observa- 
tions. His answer on December 17, 1966, 
follows: 


“As regards the question of antimony, I should 
like to consider this in some detail and make a 
search of the literature. The unpublished cases 
came from a small survey which ] did with 
Professor Lane in the Manchester area and he 
has all the details. But I hope you will not 
mind if I delay a full reply until after the 
Christmas rush.” 


Pneumoconiosis in an Antimony Industry 503 


On January 7, 1967, McLaughlin wrote: 


“I have now been able to go further into the 
question of antimony but | still have not col- 
lected many details of the cases which ] saw 
with R. E. Lane in 1955. The story began when 
| was called into the Brompton Hospital by 
Clifford Hoyle to see a case of pulmonary 
tuberculosis in a man who had worked in an 
antimony smelting factory in 5t. Helens. He 
had generalised nodular shadows in addition 
to obvious tuberculous lesions at both apices. 
He responded well to chemotherapy but the 
generalised nodular shadows did not clear up 
although the tuberculous lesions did. He had 
marked clubbing of the fingers which we could 
not explain satisfactorily. The curious thing 
about his case was that immediately chemo- 
therapy was suspended he broke down again 
on two occasions with active tuberculosis. 
Hovle suggested there might be something in 
antimony which predisposed to tuberculosis 
because he had not seen a case previously which 
broke down so rapidly after treatment was 
suspended." 

“Soon after that R. E. Lane sent me the details 
of a case who had worked at the same factory 
for only five vears who complained of chest 
trouble for three years which began after he 
went to the same smelting factory. He also had 
clubbing of the fingers and toes for two to 
three years’ duration. His x-ray appearances 
were similar to those of the first case. In addi- 
tion this man had complained of swelling and 
pain in the ankles and x-ray of the lower ends 
of tibia and fibula showed an unusual amount 
of periosteal new bone formation." 

“Some vears later a third case was sent to me 
of a man who had worked in the same factory 
and who had similar x-ray appearances. Lane 
and I then did an x-ray and clinical survey of 
che workers at the factory and found that they 
presented x-ray appearances which were usu- 
ally related to the length of exposure but none 
of them had disability. 'There were no other 
cases of tuberculosis. Lane was going to write 
this investigation up but he did not get round 
to it. These were the cases to which I referred 
in my chapter in ‘Industrial Pulmonary Dis- 
eases’ edited by King and Fletcher, page 164." 


Karajovic ef al,“ in 1957, from Yugo- 
slavia reported on 160 men employed at an 
antimony smelter which was located in the 
mountainous district of West Serbia. They 
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found no symptoms which could be con- 
sidered as due to systemic antimony pol- 
soning, although skin changes and pneumo- 
coniosis were present. They found that 31 
out of 62 smelters showed simple pneumo- 
coniosis. There were no massive lesions. In 
20 men, 8 of whom had pneumoconiosis, 13 
had emphysema and g had chronic bron- 
chitis. Their complaints were of a minor 
nature and there was no indication that the 
symptoms were related to the pneumo- 
coniosis. The changes developed after. ex- 
posures of 5-12 years in men below and 
above 35 years of age. 

Karajovic ef al! also observed some 
antimony workers who were exposed to 
highly concentrated silica dust who devel- 
oped massive lesions. They were unsure 
whether the progressive fibrosis was due to 
“silico-antimonosis” or to complicated sili- 
cosis, Klucik ef 247.5 described micronodular 
changes in the lungs of antimony workers in 
Czechoslovakia, There did not seem to be 
any tendency to confluence or to tuber- 
culosis. 

McCallum,}7!81® another English in- 
vestigator, has been studying some cases of 
antimony pneumoconiosis in Newcastle 
upon Tyne. He stated that only recently 
has antimony pneumoconiosis been recog- 
nized in Britain. In 1963 and 1964, he re- 
ported on an experience in the largest plant 
of the antimony industry in Western 
Europe. 

He made roentgenograms of the chest of 
268 process workers and found pneumo- 
coniosis in 23 men (8.5 per cent). The 
changes were those of simple pneumo- 
coniosis (Categories 1-3, I.L.O. Interna- 
tional Classification, Geneva 1958). There 
were no associated defects in lung function. 

McCallum in his latest report?? states 
that he has made increasing use of macro- 
radiographs in the right lower and middle 
zones of the lung fields. With this method, 
the diagnosis has been confirmed in a num- 
ber of patients in whom early dust changes 
were suspected but could not be definitely 
diagnosed on a conventional roentgeno- 
gram. The results of the more comprehen- 


Cooper, Pendergrass, Vorwald, Mayock and Brieger 


Jury, 1968 


sive roentgenologic investigation of 237 
workers were as follows: normal lungs, 177; 
antimony pneumoconiosis, 44; Zirconium 
pneumoconiosis, 8; and mixed dust pneu- 
moconiosis, 8 cases (antimony/zirconium, 
3; antimony/zirconium/furnace brick, 1; 
coal/zirconium, 4). 

McCallum points out that pneumoconio- 
sis due to zirconium is another form of 
roentgenologic pneumoconiosis and is due 
to an exposure in an adjacent factory. As 
indicated above, there were abnormal 
shadows in the lungs of 8 men which were 
thought to be due to inhalation of mixed 
dusts of antimony, zirconium, coal, or 
furnace brick. All of the pneumoconiosis in 
the above workers, whether due to anti- 
mony or zircontum alone or to mixed dusts, 
was the simple type (Categories 1-3, I.L.O. 
International Classification, Geneva, 1958). 

Many of the workers had been employed 
for over 15 years. McCallum? states that 
antimony pneumoconiosis appears to be a 
benign process but more detailed studies 
are required before that concept can be 
fully accepted. He states, and we agree, 
that the main gap in our information about 
antimony pneumoconiosis is its pathology, 
as data on the lung histology and chemistry 
are lacking." 

McCallum?! tells about an antimony 
worker who died from carcinoma of the 
lung whose tissues were made available for 
histologic studies. The sections showed an 
accumulation of dust particles and dust 
laden macrophages lying in alveolar septa 
and in perivascular tissues without fibrosis 
or an inflammatory reaction. 

In 1933, Sir Thomas Oliver? had ex- 
amined workers at the same plant in New- 
castle and concluded that they were free 
from respiratory disease. At that time, there 
were no roentgenographic examinations of 
the chest. He did find that they suffered 
from a rash which consisted of papules and 
pustules around sweat and sebaceous 
glands. He thought the rash was similar to 
chickenpox or smallpox. 

Oliver also observed that men who work 
with antimony excrete antimony in their 
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urine and feces. In antimony pneumoconio- 
sis, antimony has been found in the urine 
in small quantity 4 vears after the man has 
left the work. Klucik and Kemka,” using 
a polarographic method, studied urinary 
excretion in 4 men who worked in antimony 
smelting. They found that urine samples 
varied from day to dav, from time to time 
during the day, and that concentrations 
may be as much as 3,500 ug./l. 


Years later, with the same group of 


workers, McC alluni stated that not all of 
the inhaled antimony is permanently re- 
tained in the lungs, but small amounts are 
constantlv being excreted in the urine. The 
spec trographic method ts the most accurate 
for determining antimony in the urine.’ 
One gets the impression that the antimony 
excreted in the urine may reach the urinary 
tract, either from the respiratory or from 
the gastrointestinal tracts or from both 
organ systems. 

With others, we agree that antimony 
dust, in some workers, will produce a pat- 
tern of small opacities that simulates that 
seen in siderosis, stannosis and baritosis. 
In some individuals, the pattern may be 
seen in 2 to 3 years, possibly in a shorter 
period of time. The opacities mav involve 
all portions of the lung. The small opacities 
p, Categories 1-3,^? also may simulate 
the pattern seen in coal workers’ pneumo- 
coniosis. If the index of suspicion is not 
high, one may overlook the manifestation 
of the disease. Some of the other roentgen 
manifestations include a loss of good defi- 
nition of the vascular truncal shadows in 
the posteroanterior roentgenograms; and 
in the lateral view, one sees the presence 
of small opacities supertmposed upon the 
silhouette of the heart and great vessels 

(Fig. 1,4 and B; 2,4 and B; 4,4-D; 5,4- 
D; and 6,4-D). From what we have ob- 
served in the roentgenographic studies, and 
from our survey of the literature, antimony 
trioxide produces a pattern of small opaci- 
ties p which do not tend to conglomerate. 
If larger opacities are present, one should 
suspect a complicating factor such as in- 
fection and/or silicosis. 
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In some of the workers we tried several 
roentgenologic techniques which included 
posteroanterior and anteroposterior roent- 
genograms made in Inspiration and expira- 
tion, oblique and lateral views, with varv- 
ing kilovoltage. We have observed small 
opacities on some outside studies which 
were not recorded by our conventional 
roentgenograms and even slight overexpo- 
sure may obscure them. Laminagraphy 
and million volt studies have not been 
helpful. 

Our concern is that unless one is familiar 
with a set of factors that provide an opti- 
mum technique, one easily can overlook 
small opacities seen in chest roentgeno- 
grams of antimony workers. At the mo- 
ment, we are not prepared to recommend 
such a technique. In general, posteroan- 
terior roentgenograms made in partial 
expiration, and in the left lateral projec- 
tion, are helpful additions to one's usual 
routine. At present, we are impressed with 


high kilovoltage and "grid" techniques in 
large individuals. 
McCallum?’ recommends | macroradito- 


graphs of the right lower and mid lung 
fields. There is a likelihood that small 
opacities, q, n, or ax," and even larger 
opacities may become manifest if the expo- 
sure to antimony has been long and exces- 
sive; and/or, other factors such as infection 
are piin pan, Heaney’s unreported 
case shows some small opacities larger than 
those seen in our own cases and Karajovic 
et al. discussed the occurrence of massive 
lesions in individuals exposed to excessive 
amounts of silica dust. 


X-RAY SPECTROPHOTOMETRY 


Harrison, Koves and Andersen? very 
recently considered x-ray diffraction and 
spectrographic analysis in differentiating 
pneumoconiosis from other diffuse dis- 
eases of the lung. The technique used by 
them was a powerful and versatile tool for 
the detection and identification of inor- 
ganic substances in organic tissues in small 
biopsy specimens. McCallum and Day!? 
have observed that: “The presence of 
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radiologic densities in the lungs of men ex- 
posed to antimony raised the question of 
the radiopacity of antimony and the 
amount in lung tissues which would repro- 
duce such opacities (apart from other factors 
which might contribute to them, such as 
other dusts and fibrous tissue). X-ray spec- 
trophotometry appeared to offer a means of 
detecting and measuring antimony in the 
lung in life." 

As the ordinary x-ray generator was 
unsuitable, McCallum and Day!5 used the 
K-characteristic x ray of tellurium, “which 
emits quantum energies of 27.3 kev. (Ke 
x rays) and 31.3 kev. (K8 x rays)." They 
used the radioactive isotope I!55 as a source 
of Te K x rays, and its strength was 5 mc 
although the intensity was much less than 
from a conventional x-ray generator. 

Six men were chosen for study and the 
results were such that the investigators 
believe that the method could be adopted 
for screening men engaged in processing 
antimony and to monitor the amounts of 
element retained in their lungs. 

McCallum and Day?? state that in prin- 
ciple, the same method can be used to 
detect selectively any material of high 
atomic number deposited in the body. They 
also state that I5 is quite satisfactory for 
the detection of indium, tin or antimony, 
but they believe that it would be advan- 
tageous, both in specificity and sensitivity, 
to have a suitable x-ray generator. They 
are developing such a unit that may be 
adaptable for measurements of other ele- 
ments such as zirconium and iodine. 

McCallum,? in a more recent report, 
states that the measurement of antimony 
in the lung by differential x rays has been 
implemented by a grant from the Medical 
Research Council. Mr. Day and Mr. J. 
Underhill, a research associate, have adap- 
ted a diagnostic x-ray unit to measure anti- 
mony in the lungs of men and animals. 

A beam of x rays is directed onto a suit- 
able secondary target such as a solution of 
cesium or antimony salt. The secondary 
beam is then passed through a filter and a 
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collimator to scan the lungs of the patient. 
The x rays passing through the chest will 
be measured by a scintillation counter. The 
apparatus will soon be available for mea- 
suring antimony and other elements which 
are inhaled and retained in the lung. 


ANIMAL EXPERIMENTS 


A number of animal studies on the toxi- 
city of inhaled antimony have been re- 
ported. Dernehl, Nau and Sweets’ found 
extensive pneumonitis, fatty degeneration 
of the liver, hypertrophy of lymphoid fol- 
licles in the spleen, a decrease in poly- 
morphs and eosinophils in the blood, de- 
creased total white blood cell count and an 
increased death rate from hemorrhagic 
pneumonia in guinea pigs exposed to anti- 
mony trioxide. Endogenous lipoid pneu- 
monia has been seen in animal experi- 
ments.? Gross and associates! found no 
conjunctival, gastrointestinal or other toxic 
effects in animals exposed to antimony 
trioxide in concentrations much in excess 
of industrial ones. 

Brieger and LaBelle,’ although agreeing 
to the fact that antimony oxides are the 
least soluble of the industrially used anti- 
mony compounds, stated that the very 
low degree of solubility in conventional 
solvents does not exclude solubility in living | 
tissue, such as the lungs, with subsequent 
absorption; and, that the very high concen- 
tration of antimony in the urine of the ex- 
posed workers definitely proves that strong 
absorption has taken place. The gastro- 
intestinal tract, however, may be a more 
important route of absorption than the 
lungs, since very large intestinal burdens 
may develop in daily exposure. 

According to Brieger and his associates,? 
one is confronted here with a very hazard- 
ous situation. Even if there is no evidence 
of lung disease proper, the systemic toxic 
effect of antimony has to be considered. 
It has been established in animal experi- 
ments)? that exposure to the dust of anti- 
mony compounds causes specific injury to 
the heart muscle. Brieger ef al? have de- 
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scribed endemic industrial antimony pol- 
soning in the form of myocardial disease; 
and there were several deaths from heart 
disease. 

In view of the clinical findings presented 
by the antimony workers studied by us, it 
was deemed pertinent to conduct a limited 
experimental study of animals exposed, 
under controlled conditions, to the inhala- 
tion of dust of two antimony compounds, 
namely, the powdered ore and the anti- 
mony trioxide (supplied by the Company). 
Accordingly, the exposure involved two 
groups of albino rats (Sprague Dawley, 
C.D.), m grop oo of 10 AT 


and Weine pem 342 to we " CaS 
and 227 to 276 gm. (females). A specially 
constructed exposure chamber was used 
whereby only the nose of the animal came 
in contact with the udi antimony 
at a concentration of 1.7 gm./m.? of air. All 
animals received from 1 to 6 eae of 
t hour each, every 2 months, during a 
period of time ranging from 66 to 311 days 
in the case of the trioxide, and Lom 66 to 
366 days for the powdered ore. Animals 
from each group were sacrificed periodi- 
a cally for study of the gross and microscopic 
d. ; 
With respect to the antimony ore, the 
lung of some rats immediately after expo- 
sure exhibited a generalized pulmonary 
congestion with mild edema, apparently 
the result of an acute chemical pneumoni- 
tis. This response, however, was predomi- 
nantly transitory and nonlethal, and thus 


the majority of rats survived for study ot 


any chronic pathology that may have 
ensued. 

Except for the acute response, the path- 
ology was similar in all animals studied at 
comparable intervals after exposure to 
either the trioxide or the ore. Initially, at 
66 days after the first series of 1 hour ex- 
posures, the pulmonary pathology consisted 
of a phagocy tic response. The dust laden 
phagocytes were generally lying free within 


the alveolar spaces or they were inter- 
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mingled with cells of the septa. In some 
situations there was a tendency for the 
cells to focalize the dust into small deposits 
throughout the lung. At more prolonged 
intervals of time after the first and subse- 
Vues UE this lees e 
for re Rm and : 366 ne oF ie ore, 
the phagocytic response persisted wither 
any appreciable chronic pneumonitis, either 
cellular, collagenous or fibrotic. 
With respect to nonpulmonary tissues, 

the tracheobronchial lymph nodes re. 
m pes soft and oo Hoo al T 


a dec of po aper antimonv 
attended by mild hyperplasia, but without 
evidence of chronic inflammation. The 
spleens disclosed the microscopic. presence 
of scattered dust particles accompanied by 
a moderate proliferation. of. reticuloendo- 
thelial elements. There was no hepatic and 
renal pathology of significance. 

In summary, it mav be stated that, 
within the kamwe o ee linc experi- 
mental studies with rats, inhaled antimony 
ore has the biologic capacity to initially 
provoke a mild and transitory acute chemi- 
cal pneumonitis. Nevertheless, inhaled 
antimony, either as the ore or the aoe 
fails to induce a persistent and progressive 
chronic inflammation of the lung. Thus, 
experimental antimony pneumoconiosis in 
rats may be considered as chronically inac- 
tive or benign. 


SUMMARY 


Antimony pneumoconiosis appears to be 
a benign process similar to that seen in 
siderosis, stannosis and baritosis. Many of 
us who make such a statement are aware 
of a large gap in our information about 
antimony pneumoconiosis. The data con- 
cerning its lung pathology and chemistry 
in the human are lacking. 

The direct measurement of the presente 
of antimony zz vivo has been accomplished. 
Further work in that area will provide 
better methods to increase our abilities to 
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record the identity and volume of certain 
metals in the organs of the living body. 
This will provide another parameter for 
safetv measures in industry. 


Eugene P. Pendergrass, M.D. 

Department of Radiology 

Hospital of the University of Pennsylvania 
Philadelphia, Pennsylvania 19104 
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QULMONARY alveolar microlithtasis 1s 

a rare disease of unknown etiology and 
presents a characteristic roentgen picture. 
It was first described by Harbitz? in 1918. 
Sosman ef a/.? in 1957 reviewed 21 accept- 
able cases from the world literature and 
reported 23 of their own. Thus far, there 
have been about 75 cases reported in the 
literature.' 

Pulmonary alveolar microlithiasis IS à 
chronic disease and is usually discovered 
incidentally on a chest roentgenogram. The 
roentgenologic appearance of the disease 
has been described as showing innumerable 
fine mottlings of the lung, of calcium den- 
sity, resembling a sandstorm almost obscur- 
ing the heart outlines and increasing in 
density from apex to base on each side 
with no conglomeration or coalescence. 

There is a definite family incidence.^^* 
Some of the cases have been attributed to 


gen signs. 
REPORT OF CASES 

Case L V.B. An 11 year old girl was ad- 
mitted to an outside hospital with thé com- 
plaint of anorexia, palor, a family history of 
tuberculosis and a chest roentgenogram show- 
ing bilateral dense miliary infiltrates. She was 
pale but had no fever or cough. Her PPD skin 
test was positive, and her sedimentation rate 
was 14 mm. per hour. She was suspected of 
having miliary tuberculosis and was given anti- 


* From the Department of Radiology and Medicine of the Ame 


tuberculous drugs. The follow-up chest roent- 
genograms did not show any change over several 
months. A lung biopsy revealed most of the 
alveoli filled with microcalculi, each measur- 
ing about 100-200 y In diameter. There was 
no reaction around them. The impression was 
pulmonary alveolar microlithtasis. 

One year later there was no change in her 
symptoms. The laboratory examination at this 
time revealed the following: her sedimentation 
rate had increased to 40 mm. per hour, the 
white blood cell count was 8,000 per cu. mm., 
with normal differential. The hematocrit was 
40 per cent, hemoglobin 14 gm. per cent, blood 
urea nitrogen 10 mg. per cent, phosphorus 5.3 
mg. per cent, proteins 6 gm. per cent with nor- 
mal albumin globulin ratio. The calcium was 
9.7 mg. per cent, and the alkaline phosphatase 
9.1 Shinuwara units. The stools showed Ascaris 
lumbricoides ova. Her electrocardiogram was 
within normal limits. The intravenous pyelog- 
raphy was normal. 

The patient returned $ years later with no 
appreciable change in her symptoms, and only 
slight increase of the miliary infiltrates. A de- 
tailed study of the lungs revealed innumerable 
tiny infiltrates of calcium density spread 
throughout the lungs with slight variation in 
the size, shape and density (Fig. 1, A-C; and 
3B). The upper lung fields showed few 
interspersed radiating streaks and a tendency 
to nodule formation (Fig. 38; and 4B). The 
lung bases medially showed solid opacification, 
on overpenetrated roentgenograms, which had 
completely obliterated the cardiac and dia- 
phragmatic borders resulting in. vanishing of 
the heart shadow (Fig. 1,7). There was accen- 
tuation of the microliths at the subpleural sur- 
faces resulting in a radiopaque linear demarca- 
tion of the mediastinal, basal and the inter- 
lobar pleura (Fig. 1,7; and 6D). Closer inspec- 
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tion of the bases laterally revealed B lines of 
Kerley and a thin radiolucent line over the 
lungs and under the ribs representing the un- 
involved pleural membrane itself (Fig. 6D). 


Case rr. H.M. A 17 year old male student 
was admitted to the hospital because a routine 
chest roentgenogram at the onset of the school 
year showed diffuse fine pulmonary infiltrates. 
He was asymptomatic and his physical examina- 
tion was negative. One of his younger brothers 
had similar findings in the chest (Case tit) but 
an older brother aged 25 years had a negative 
chest roentgenogram. 


l'1G. 1. Case 1. (4) Heavily penetrated roentgenogr 
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His hemoglobin was 14.6 gm. per cent, red 
blood cell count 3.9 million per cu. mm., white 
blood cell count 6,500 per cu. mm., with nor- 
mal differential. His sedimentation rate was 
6 mm. per hour. Stools showed Ascaris lumbri- 
coides ova. 

The roentgenograms of the chest revealed 
very fine calcific deposits uniformly spread 
throughout both lungs with obliteration of the 
cardiac borders (Fig. 2.7). The upper lung 
helds showed a fine ground glass appearance 
and few streakv radiations spreading from the 
hilt (Fig. 28). The individual microliths ap- 
peared small and almost of uniform sizes (Fig. 


am showing the characteristic “vanishing heart” phe- 


nomenon seen in pulmonary alveolar microlithiasis. (B) Magnified view (1.5 times, as seen by the radi- 
ologist’s lens) of the microliths at the periphery of the base and (C) at the apex. The individual deposits 
appear granular, rather sharp in outline, slightly irregular in shape and are of calcific density. 
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lic. 2. Case rr. (4) Chest roentgenogram showing fine microliths ditfusely and uniformly spread obscuring 
the cardiac and diaphragmatic borders. (5) Left upper lung field showing fine and sharp granularity 


and few streaky radiations extending from the hilus. 


<B). The bases medially showed thickening 
and irregularity of the bronchovascular mark- 
ings with interspersed streaky strands and 
small emphysematous blebs (Fig. 6B). There 
were no B lines of Kerley. 

A lung biopsy showed poorly expanded alve- 
oli occupied by round lamellated deeply eosino- 
philic calcific nodules. The alveolar septa were 
thickened by dense fibrous trabeculae but 
showed no inflammatory exudate or specific 
inflammatory process. No important vasculari- 
zation was noted. The impression was pulmo- 
nary alveolar microlithiasis. 


Case ut. N.M. Brother of Case 11, aged 6 
vears, was asymptomatic and had a normal 
physical examination. The roentgenograms of 
the chest showed fine sandlike mottlings 
scattered uniformly giving a fine ground glass 
appearance (Fig. 34; and 44). The indi- 
vidual microliths were about the same size as 
those of his older brother (Fig. 54) and were 
extensive enough to obliterate the cardiac and 
diaphragmatic borders (Fig. 3.7). No streaky 
radiations, bleb formation or B lines of Kerley 
could be detected. There was no nodular ac- 
centuation along the bronchovascular tree. 


Case 1v. Moh.M. A 15 year old male student 
was admitted to the hospital with the chief 
complaint of mild dyspnea, cough and mild 
expectoration of several years’ duration. He 
was one of the 10 children in the family. An 
older brother of his had positive findings in his 
chest roentgenograms (Case v). The rest of 
the family including the parents showed no 
abnormalities in their chest roentgenograms 
and were asymptomatic. He was underweight, 
appeared dyspneic and had clubbing of fingers. 
There were no positive findings in the chest 
examination and the rest of the physical ex- 
amination was negative. His blood pressure 
was 100/60 mm. of mercury, venous pressure 
12 cm. of water, respiratory rate 24 per minute 
and the pulse g5~100 per minute. His PPD was 
negative. The red blood cell count was 4 
million per cu. mm., hemoglobin 15.1 gm. per 
cent, white blood cell count 11,500 per cu. 
mm., with 63 per cent neutrophils, 17 per cent 
lymphocytes, 12 per cent monocytes and 8 per 
cent eosinophils. The stools showed Ascaris 
lumbricoides ova. 

The roentgenograms of the chest showed 
&ne diffuse infiltrates throughout both lungs 
(Fig. 3D) and definite crowding of the micro- 
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lic. 3. Chest roentgenograms showing gradual coarsening of the microliths. ap arent crowding of those 
S e E 5 S : = à ) S 

along the bronchovascular tree, and varying degree of obliteration of the heart and diaphragm. (4) A finely 

granular appearance is represented by Case mr. (B) Slightly coarser microcalculi with interspersed few 


~ 


streaky radiations (C 


ase 1). (C) Nodular accentuation but minimal obliteration of the cardiac silhouette 


(Case v). (D) Coarse nodulations with obliteration of cardiac border. Note the dense linear demarcation 


of the basal subpleural surface (Case Iv). 


liths into nodule formation along the broncho- 
vascular tree with a well manifested pattern in 
the upper lobes (Fig. 4D). The individual 
microliths were slightly coarse, larger than 
0.2 mm. in diameter, fairly well seen at the 
apex and the bases laterally, but were almost 
obscured elsewhere by the nodules which mea- 
sured up to 5 mm. in diameter (Fig. 5E). There 


was linear accentuation of the microliths at 
the subpleural surfaces of the interlobar fissures, 
around the lungs and at the basal pleura. Thick 
B lines of Kerley were detected at the lung 
bases laterally. 

The lung biopsy revealed numerous round 
lamellated deeply eosinophilic calcific nodules 
within the alveoli. The alveolar walls were 
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Fic. 4. Different patterns of distribution of intra-alveolar microliths in the upper lobes. (4) The micro- 
calculi almost of uniform size are diffusely and uniformly spread giving a sharp ground glass appearance 
(Case 111). (B) Larger microliths are diffusely spread with accentuation into few radiating streaks and a 
tendency to small nodule-formation (Case 1). (C) Microliths, about as large or slightly larger than seen 
in B are diffusely spread with accentuation into well delineated, but small nodules along the broncho- 


vascular tree (Case v). (D) Larger and more crowded nodules are f 


slightly thickened. There was mild vasculari- 
zation but no inflammatory process. The im- 
pression was pulmonary alveolar microlithiasis. 


Case v. Mah.M. Brother of Case 1v, aged 
17 years, was asymptomatic and had a negative 
physical examination. The roentgenograms of 
his chest showed small nodules along the 
bronchovascular tree (Fig. 3C) with a well 
manifested pattern in the upper lung fields 
(Fig. 4C). The individual microliths were 
well outlined. between the nodules and were 
slightly larger than o.2 mm. in diameter 


airly well circumscribed (Case Iv). 


(Vig. sD). The lung bases showed linear fibrotic 
strands, partly effaced nodules and strikingly 
minimal obliteration of the cardiac and dia- 
phragmatic borders (Fig. 64). No B lines of 
Kerley or bleb formations could be detected. 


DISCUSSION 
A. CLINICO-PATHOLOGIC CONSIDERATIONS 


Pulmonary alveolar microlithiasis Is à 
chronic lung disease that produces no 
symptoms, signs, or laboratory abnormal- 
‘ties until later in the course, when pulmo- 
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l'1G. 5. Magnified views of the infiltrates (1.5 times). (4) Sharp and fine granules of calcific density are 


of almost equal size (Case 111). (B) Brother of Case 111 showing about similar deposits (Case 11). (C) Larger 
microcalculi 0.1-0.2 mm. are sharp in outline, irregular in shape with slight variation in size and calcific 
density (Case 1). (D) Individual microcalculi still can be seen interspersed among the small nodular 
accentuations (Case v). (E) The individual microliths are almost completely obscured by the large nodular 


\ 


accentuations which have reached the size of an acinus of § mm. in diameter (Case 1v). 


nary fibrosis may become marked and 
respiratory insufficiency or right heart 
failure supervene.!!3 

One of our § cases had presented himself 
with symptoms of dyspnea and cough; one 
with symptoms of anorexia and palor; and 
the rest were asymptomatic and were dis- 
covered either on an annual check-up 
roentgenogram (Case 11) or on investiga- 


tion of other members of the family (Case 
II and v). The ages ranged from 6 to 17 
years, with 4 males and 1 female. One of 
the cases, Case 1, an 11 year old girl, was 
followed for 5 years and showed only slight 
Increase in pulmonary calcific deposits 
but showed no change in symptoms. 

At necropsy, the lungs may be so hard 
as to require cutting with a saw. The apical 
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l'16. 6. Various changes seen at the lung bases. (4) Linear fibrotic strands and minimal obliteration of the 
cardiac border (Case v). (B) Thickening and irregularity of the bronchovascular markings, bleb-formation 
and slight obliteration of the cardiac and diaphragmatic borders (Case 11). (C) Almost solid opacification 
of the lung base with complete obliteration of the cardiac and diaphragmatic borders (Case 1). (D) Note 
the presence of B lines of Kerley, subpleural intra-alveolar linear distribution of the microliths at the 
interlobar fissure and the periphery of the lung. The thin radiolucent line covering the lungs represents 


the intact pleural membrane (Case 1). 


portions are apt to be soft, semicompress- 
ible and emphysematous, while the bases 
are hard and only the extreme margins 
compressible. The pleural surfaces are free 
but the sandlike particles can be seen and 
felt immediately beneath the pleura." 
Fibrous adhesions may be present.! Of the 
44 acceptable cases analyzed by Sosman 
et al.“ only about £o per cent had pulmo- 
nary biopsy; the rest were diagnosed by 
the characteristic roentgenograms plus 
supporting facts 1n the history. Two of our 
cases did not have pulmonary biopsy, but 


were included in this report because they 
had tvpical roentgenographic findings and 
their brothers had biopsy proven micro- 
lithiasis. 

The histologic picture 1s characterized 
by extensive intra-alveolar deposits made 
up of irregularly concentric calcium rings or 
lamellations, some of them having a central 
nidus. Some of the deposits are seen to be 
still uncalcified®? and occasional deposits 
have shown metaplastic new bone forma- 
tion.” They are said to vary in size from 
0.2 to 3.0 mm. in diameter. The calculi 
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start inside the alveoli and not, as described 
by Harbitz, as being interalveolar and com- 
pressing the alveoli." The alveolar walls 
appear normal early in the disease. The 
interstitium may appear normal or may 
show fibrosis and collagen deposition. Esti- 
mates of the extent of the involvement vary 
from 25 to 80 per cent of alveoli.!2"3 The 
number and size of the calculi and the 
amount of tissue reaction is considered to 
increase either with the age of the patient, 
the duration of the disease, or with the 
degree of inborn error of respiratory metab- 
olism. 

Our cases exhibited numerous round 
of our cases (Case 1) showed average-sized 
calculi measuring 0.1-0.2 mm. in diameter, 
while apparent crowding of the micro. 
calculi had resulted into nodules which 
reached about 5 mm. in diameter mea. 
sured on the chest roentgenograms (Case 
1v). One case showed mild hvpervasculari- 
zation and mild thickening of the alveolar 
walls (Case 1v) and another showed thick. 
ening of alveolar septa by dense fibrous 
trabeculae (Case 11). 


B. ROENTGENOLOGIC CONSIDERATIONS 


Sosman ef al? after studying 44 cases of 
pulmonary alveolar microlithiasis described 
the infiltrates as fine sandlike particles of 
calcific density, spread uniformly through- 
out both lungs, with slight variation in 
size and sometimes accentuated along the 
pleural surfaces, but not conglomerate or 
coalescent. An occasional case report in 
this series mentioned coarse mottlings or 
concentrated deposits along the broncho. 
'ascular tree. 

Analysis of the chest roentgenograms of 
our cases revealed a spectrum of pat. 
terns of distribution of the microliths in 
the upper lobes which were quite different 
from those at the bases. At the upper lobes 
a certain pattern of gradual coarsening of 
the individual microliths and apparent 
crowding along the bronchovascular tree 
was noted: 

|. The case with the finest deposits 
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manifested a diffuse and uniform spreading 
of the microcalculi giving it a ground glass 
appearance (Case nr; Fig. 3.7; and Ait), 
The individual microliths were almost 
uniform in size, sharp in outline and 
slightly irregular in shape (Fig. EA 

2. Next was a pattern of coarser micro. 
calculi spread. diffusely but with streakv 
radiations and a tendency to nodular 
crowding along the bronchovascular tree 
(Case 1; Fig. 38; and 4B). The individual 
microliths showed slight variation in size 
and density. The larger deposits probably 
represented older microliths.” The sizes 
ranged from o.1 to 0.2 mm. in diameter as 
measured on the histologic sections (Fig. 
$C). Streaky radiations were also seen in 
Case n (Fig. 28). 

3. The pattern of nodulation was well 
manifested and clearly distributed along 
the bronchovascular tree in Case v ( Fig. 
3C; and 4C). The individual microliths 
were about the same size or slightly larger 
than seen in Case 1. The nodules measured 
about 2-3 mm. in diameter ( Fig. £D). 

4. The nodules were the dominant pic- 
ture. They were numerous and larger in 
size than seen in Case v measuring about 
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5 mm. in diameter (Case 1v; Fig. 3D; and 
4D). The intervening microliths were al. 
most obscured bv the nodules except at 
the periphery of the lungs where they mea- 
sured about as large as in Case v (ig <2). 

Felson* recently discussing alveolar dis- 
ease patterns differentiated the two types 
of nodules seen in alveolar disease, the 
"acinar nodule" and what he termed the 
“peribronchiolar nodule.” The acinar nod- 
ule is demonstrated in alveolar flooding in 
lipiodol bronchograms as an ill-defined 
rosette-like collection of contrast me. 
dium." The term “acinus” has been used 
to designate a varietv of terminal units of 
the bronchial tree, stemming from either 
terminal bronchioles, respiratory bron- 
chioles or alveolar ducts. The unit arising 
from the first respiratory bronchiole has a 
diameter of approximately 2 mm." Felson’ 
believes that true acinar nodule formation 
is probably uncommon but the “peribron- 
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chiolar nodule” occurs in many alveolar 
diseases and represents a o.5—1.0 cm. ill 
defined nodular consolidation. 

The nodule described in our cases is 
viewed in the light of the newer knowledge 
of the normal structure of the lung. Analy- 
sis of our cases shows that when the intra- 
alveolar calculi are small, a roentgenologic 
picture of stippling or ground glass ap- 
pearance is produced; and as the calculi 
get larger and fill in the alveolar sacs an 
"alveolar flooding" is produced that re- 
veals the "acinar" nature to the nodule 
and its regular distribution. 

The lung bases presented somewhat dif- 
ferent appearances. The individual micro- 
liths or the nodules were difficult to see at 
the bases medially and the changes were 
more indicative of chronic lung disease: 

1. In the mildest involvement, there 
were few fibrotic linear strands and mini- 
mal obliteration of the cardiac borders 
(Case v; Fig. 64). 

2. Next in severity was thickening and 
irregularity of the bronchovascular mark- 
ings, bleb formation at the bases medially 
suggesting fibrotic changes and more oblit- 
eration of the cardiac borders (Case 1; 
Fig. 6B). 

3. The most extensive involvement of 
the bases occurred in the form of almost 
solid opacification of the bases medially 
due to superimposition of microliths or 
nodules at a greater depth of the lung at 
the bases (Case 1; Fig. 6C). 

Accentuation of the microliths was dem- 
onstrated elsewhere in the lungs. The sub- 
pleural surfaces showed sharp radiopaque 
linear demarcations of the lungs at the 
mediastinum (Fig. 14), at the basal sur- 
faces of the lungs (Fig. 14; and 3D), at 
the interlobar fissures, and at the lung 
bases laterally (Fig. 6D). This subpleural 
line is believed to be due to the fact that 
there are no bronchioles at the lung mar- 
gins and this line represents dense contin- 
uous intra-alveolar calculi seen tangential- 
ly.4 The outer surface of this line is very 
sharp and lies against the pleural mem- 
brane, but the inner surface fades away 
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gradually. This line appears to show the 
cast of a continuous row of primary lobules 
or the acini that represent the unit of one 
alveolar duct with its sacs. 

Several associated signs and manifesta- 
tions were noted. The vanishing heart 
phenomenon was most pronounced in 
Cases 1 and 1v (Fig. 14; and 3D). The 
B lines of Kerley were seen in 2 patients, 
but were well demonstrated in Case I 
(Fig. 6D). A small emphysematous bleb 
was seen at the right lung base of Case 1 
(Fig. 24; and 68). The pleura is known 
to be free of calcific deposits* and because 
of this fact there appeared a radiolucent 
line around the lungs and under the ribs, 
representing the uninvolved pleural mem- 
brane itself (Fig. 6D). 

The diagnosis of pulmonary alveolar 
microlithiasis is easy to make once it is 
seen, but there is more to the roentgen 
picture than an infiltrate of sandlike 
nature spread uniformly throughout the 
lungs. 


SUMMARY 


I. Five cases of pulmonary alveolar 
microlithiasis are reported and the roent- 
genologic features are discussed. 

2. Different patterns of distribution of 
the microliths were observed in the upper 
lobes. These included a fine ground glass 
appearance, streaky radiations and appar- 
ent crowding of microcalculi into nodules 
along the bronchovascular tree, which are 
believed to reflect an acinar pattern of dis- 
tribution of the alveoli themselves. 

3. Various changes noted at the bases 
were quite different from those of the 
upper lobe and were more indicative of 
chronic lung disease. 

4. Intra-alveolar calcific deposits at the 
subpleural surfaces resulted in a radio- 
paque line that demarcated the lungs at 
the mediastinum, at the domes of the dia- 
phragm and at the interlobar fissures. This 
reflected the pattern of distribution of 
alveoli, and the primary lobule at the ex- 
treme periphery of the lungs. 

5. The "vanishing heart" phenomenon, 


B lines of Kerley, emphysematous blebs 
and a radiolucent line around the lungs 
representing the intact pleural membrane 
were the associated findings. 
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ALVEOLAR PROTEINOSIS* 


By RICHARD D. KITTREDGE, M.D. 


NEW YORK, NEW YORK 


IDESPREAD pulmonary disease in 

the face of known carcinoma can be 
dificult to interpret. The basic principle 
of utilizing a known etiology to explain all 
aspects of a patient’s clinical picture is 
strongly established in medicine. If diffuse 
pulmonary disease can be classified into 
one of the basic patterns, 7.e., vascular, 
alveolar or interstitial, one can more easily 
discuss etiology. If this cannot be done, 
one is left with a hopeless, never ending, 
roentgenographic differential diagnosis.’ 

In disseminated alveolar disease, an 
alveolar pattern should be identifiable. It 
demonstrates the following roentgen find- 
ings: fluffy margins, coalescence, a butter- 
fly shadow distribution, and an air bron- 
chogram. This pattern 1s most commonly 
seen acutely in pulmonary edema; how- 
ever, unusual pneumonias, hyaline mem- 
brane disease, and pulmonary hemorrhage 
can be listed here as well? In the more 
chronic phase, sarcoid, tuberculosis, alveo- 
lar cell carcinoma, lymphoma, alveolar 
proteinosis, aspiration pneumonia, des- 
quamative pneumonia and alveolar micro- 
lithiasis are to be considered. It has been 
pointed out that it 1s not always possible 
to recognize an alveolar pattern since 
merging tends to occur with interstitial 
forms of pulmonary disease. If, however, 
the alveolar pattern signs are clearly dem- 
onstrated, then they indicate certain defi- 
nite etiologies. 

The following case presented an interest- 
ing problem in differential diagnosis and 
ultimately revealed an uncommon etiology. 


REPORT OF A CASE 


This was the fourth hospital admission of 
this 63 year old woman with the chief com- 
plaints of diarrhea, rectal bleeding and low 
back pain. The patient was seen 2 years prior 
to admission for vaginal bleeding. A dilatation 





Fic. 1. Barium enema examination revealed an 8 cm. 
area of irregular narrowing with apparent loss of 
normal mucosa. Biopsy showed chronic inflamma- 
tory rectal mucosa. 


and curettage revealed adenocarcinoma of the 
endometrium which was treated initially with 
radium and radon seeds. Six weeks following 
irradiation, she underwent total abdominal 
hysterectomy and bilateral salpingo-oophorec- 
tomy with no evidence of abdominal metastasis. 

She was well until 6 months prior to admis- 
sion when she developed difficulty with bowel 
movements and passage of bloody mucus ac- 
companied by diarrhea and occasionally pencil- 
thin stools. She had experienced a 20 pound 
weight loss and low back pain. Sigmoidoscopy 
revealed an area of narrowing 15 cm. from the 
anus. Biopsy showed chronic inflammatory 
mucosa. Bar:um enema examination confirmed 
the constricted area (Fig. 1). It was felt that 
diverting the fecal stream would lead to im- 
provement in bowel function. A transverse 
colostomy was performed. The hospital course 
was then uneventful and the patient was dis- 
charged. 

Throughout this period, infiltrative changes 
in both lung fields had been noted. There was 
the serious question of whether or not the lung 
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Fic. 


2. During the admission when endometrial 
adenocarcinoma was diagnosed by dilatation and 
curettage, chest roentgenograms revealed a diffuse, 
patchy infiltrative change throughout both lungs. 


changes represented metastatic disease (Fig. 
2). The duration of time without massive 
change was against the concept that this 
represented tumor (Fig. 3 and 4). The roent- 
gen signs of fluffy margins, coalescence, and 
peribronchial nodules suggested alveolar dis- 
ease. Alveolar cell or terminal bronchiolar 
carcinoma appeared to be less likely since 


EXE 


kde- 





Fic. 3. Six months later the changes appeared 
slightly more intense with greater involvement of 
the upper lobes. Chest examination shortly before 
death showed no significant increase in pulmonary 
disease. 


Richard D. Kittredge 
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roentgenograms during the 2 preceding years 
revealed little change in the lung parenchyma. 

One month later, the patient returned to the 
hospital because of an elevated blood urea 
nitrogen and a vesicorectal fistula. The patient 
was admitted and 2 months later bilateral 
nephrostomies were performed. During the 
hospital course intermittent transfusions were 
necessary because of low hemoglobin levels 
and an inability to eat or drink, necessitating 
intravenous therapy. In the last few weeks of 
hospitalization, the patient’s condition dete- 
riorated with uremia and persistence of the 
vesicorectal fistula. The patient finally died in 
overwhelming sepsis, approximately 2 years 
after hysterectomy. 

Autopsy revealed the lungs to be poorly 
aerated and replaced by masses of a yellow- 
grey tissue. Microscopic examination showed 
alveolar proteinosis. The vesicorectal fistula 
was secondary to radiation fibrosis with ab. 
scess formation. Severe acute and chronic 
pyelonephritis with perinephritic abscesses 
was a complicating factor. 


DISCUSSION 


Pulmonary alveolar proteinosis is char- 
acterized by a progressive accumulation of 
lipid rich proteinaceous material within the 
alveolar spaces in the absence of inflamma. 
tory response. +5.67 The material filling 
the alveoli is P.A.S. (periodic-acid Schiff) 
positive. This disease was first described 
by Rosen, Castleman and Leibow in 1958.8 
The cause is unknown. 

Grossly, the lungs are diffusely involved 





Fic. 4. Close-up view demonstrating fluffy, 
coalescent alveolar pattern. 
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by small foci or large confluent areas of 
gray-white or yellow-gray consolidation. 
Histologically, the alveoli are distended by 
a cloudy fluid, rich in lipoprotein (P.A.S. 
positive) which contains variable amounts. 
of cellular debris. The absence of an inflam- 
matory response in the supporting tissues 
is perhaps one of the most striking char- 
acteristics. Gradually, however, the alveo- 
lar walls do become thickened. 

The age onset varies from 2 years to 65 
years with the peak incidence from 20 to 
so years. The onset is abrupt in approxi- 
mately one-half of the cases, insidious in 
others. When these patients are studied by 
pulmonary function measurements, there 
is marked impairment of diffusion. No 
airway obstruction has been demonstrated. 
Clearing may occur partially or completely 
leaving no residual, or they may progress 
to form denser nodules and linear streaks 
suggesting fibrous tissue. There is often a 
wide disparity between the roentgeno- 
graphic findings and the symptomatology. 


SUMMARY 


Diffuse infiltrative change in the lungs 
with known primary uterine carcinoma can 
easily be related. In our patient, the typical 
alveolar pattern and length of course sug- 
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gested a separate etiology. Autopsy re- 
vealed alveolar proteinosis. 


Department of Radiology 
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THE ROENTGEN FINDINGS IN ACUTE 
HEROIN INTOXICATION* 


By WILHELM Z. STERN, M.D., PAUL W. SPEAR, M.D., and HAROLD G. JACOBSON, M.D. 
NEW YORK, NEW YORK 


T E phenomenon of narcotic addiction 
represents a tragic socio-economic- 
medical problem in the metropolitan areas 
of our nation, particularly since it affects 
so many of our young citizens. The major- 
ity of these victims are addicted to heroin 
(diacetvImorphine). The roentgen findings 
in 13 patients seen at Morrisania Hospital 
(Montefiore-Morrisania Affiliation) during 
the last 3 vears form the basis of this 
report. 


SCOPE OF THE PROBLEM 


It is difficult to determine accurately 
the number of narcotic addicts in any 
locality, since not all addicts are brought 
to the attention of the reporting agencies. 
The Federal Bureau of Narcotics reports 
57,199 active addicts in the United States 
as of December 31, 1965 (Fig. 1). It is 
noted that over half of the narcotic addicts 
are in New York State and the great ma- 
jority of these are in New York City. The 
metropolitan areas of Chicago and Los 
Angeles account for the high figures in 
other states. Former Mayor Robert Wag- 
ner has stated that “For New York City 
no problem is more critical, more devastat- 
ing in its effects, more puzzling . . . , more 
frustrating in its resistance to our efforts 
2.4. than narcotics. ^ 


AGE, SEX AND ETHNIC DISTRIBUTION 


By far the most frequent nonmedical 
use of narcotics occurs in the age group of 
20-35 years, with the peak in the middle 
years of this age group. The r5 patients 
in our series range in age from 15-29 years. 

Males predominate over females among 
narcotic addicts. Nationwide, the Federal 


Bureau of Narcotics lists 47,061 males and 


Total Active Addicts 57,199 
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3.0% 





New Jersey 
1,762 Addicts as | 







eU 
NS NSNSSNASNSNNNSSNIESL ELI 
ANNSSNSNNANSNSNSNNY DAT 
s 


AAPEEE AELE LLELLE 


Ñ Illinois 
83.7,330 Addicts 
~ 12.8% 


ae Se o> hh bh 
ANNNNSSNNANANANNAM 
` 












:* 6,836 Addicts, 


Yj; 
New York 
M 29,510 Addicts y 





ic. 1. Distribution of narcotic addicts in the United 
States. Active narcotic addicts reported in several 
selected states as of December 31, 1965. (Courtesy 
of the Federal Bureau of Narcotics, Washington, 


DAS.) 


10,138 females.? [n our series there are 14 
males and 1 female. 

Latest statistics show Negroes to account 
for slightly over so per cent of narcotic 
addicts in the United States, with 13 per 
cent Puerto Ricans, 5.6 per cent Mexicans 
and about 30 per cent Caucasians.” These 
figures emphasize the predominance of 
narcotic addiction in the lower socio-eco- 
nomic groups of our nation. 


PREDILECTION FOR HEROIN 


The overwhelming predilection for her- 
oin among narcotic addicts 1s depicted in 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D.C., September 20-29, 1967. 
From the Departments of Radiology and Medicine, Montefiore Hospital and Medical Center (Morrisania Hospital Affiliation) and 
the Department of Radiology, the Albert Einstein College of Medicine, New York, New York. 
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Table 1, which shows that 52,793 addicts 
used heroin: 1,111 used morphine, and the 
balance used other narcotic drugs. The 
preference for heroin represents a change 
in the pattern of narcotic addiction in 
recent years, observed not only in the 
United States, but also in the United King- 
dom.* 

Heroin, a derivative of morphine, was 
developed in 1898, almost 100 years after 
the discovery of morphine.'? The formula 
of heroin is CH,COOC,;H4;0NO OCCH,# 
and it is prepared quite simply by the 
treatment of morphine with acetic anhy- 
dride. The pharmacologic effects of the 
two drugs are quite similar, although her- 
oin is somewhat more rapid in its action.!? 


MEDICAL COMPLICATIONS OF HEROIN 
ADDICTION 


Most heroin addicts self-administer the 
drug intravenously. A minority of addicts 
use the subcutaneous route, which is also 
utilized once the veins become thrombosed 
and/or sclerosed. Nasal inhalation of the 
drug is sometimes used but 1s rare. 

The medical complications arising from 
intravenous administration of heroin may 
be divided into two major categories: (1) 
those due to the heroin itself; and (2) the 
various infections associated with the non- 
sterile techniques of injection by the 
addict. The two categories may coexist in 
the same patient. 

The first category of complications in- 
cludes the syndrome of acute heroin in- 
toxication (heroin overdose syndrome), 
which at times may be rapidly fatal, or 
from which the patient may recover rather 
promptly with appropriate therapy. This 
syndrome is accompanied by interesting 
roentgenographic findings in the lungs, and 
wil be discussed later in greater detail. 
The office of the Chief Medical Examiner 
of New York City reports about 300 
deaths per year for the 4 year period 1961— 
1964 due to narcotic addiction, acute her- 
oin intoxication being the most common 
cause of death.? The overdose is often due 
to a lack of knowledge of the concentration 
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TABLE Í 


DRUGS USED BY ACTIVE NARCOTIC ADDICTS IN THE 
UNITED STATES, AS OF DECEMBER 3IST, 1965* 





EE 





Dus No. of 
Addicts 

Heroin 52,793 
Morphine I,II 
Paregoric 804 
Demerol 755 
Dilaudid 620 
Codeine 587 
Eucodal 236 
Amidon 99 
Opium 86 
All other 108 
Total Addicts — 57,199 


* Source of data: Federal Bureau of Narcotics, Washington, D. C. 


of the heroin sample by the addict; #.¢., an 
inadvertent overdose, although there is not 
always a direct quantitative correlation 
between the amount of heroin administered 
and the acute lethal effect. Aspiration 
pneumonitis may be encountered as a 
complication of heroin intoxication. 

The second category of complications 
includes abscesses at the injection site or 
a few inches away, cellulitis, thrombo- 
phlebitis, pulmonary and pleural hemato- 
geneous infections, bacterial endocarditis 
with septic pulmonary infarcts, septi- 
cemla with disseminated foci of infection 
such as spondylitis, hepatitis and tetanus. 
Malaria may be transmitted by addicts 
although this 1s now infrequent. 


ROENTGEN FINDINGS 


The most striking roentgen changes in 
heroin addicts are noted in the lungs. Pul- 
monary abnormalities were observed in 14 
of our 15 patients herewith reported (Table 
I). Twelve patients were brought to the 
hospital after administration of an over- 
dose of heroin. Three other patients are 
included because of serious infectious com- 
plications of heroin addiction which were 
roentgenologically manifest (Cases xir, 
xiv and xv). 

We are presenting the data on 5 illus- 
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Tague II 
ROENTGEN FINDINGS IN HEROIN ADDICTION 
SUMMARY OF BASIC DATA IN 16 PATIENTS 
Case Age Sex Roentgenographic Findings Outcome 
| R.R. 22 M Diffuse pulmonary edema Clearing in 24-48 hours 
Ill RA [9 M Diffuse pulmonary edema Clearing in 24-48 hours 
HH RR. 18 M Diffuse pulmonary edema Clearing in 48 hours 
IV H.W. 29 M Diffuse pulmonary edema Clearing 1n 48 hours 
V RS 21 M Edema of lower lungs (mild) Clearing in 24 hours 
Vi RW 39 M Edema of left lung and right upper lobe Clearing in 48 hours 
XH KS? I5 M Diffuse pulmonary edema and possible 
bronchopneumonia Clearing in 6 days 
VHF R.G. 18 M Diffuse pulmonary edema and probable right Partial clearing in 24 hours; 
lower lobe pneumonia complete clearing in 6 days 
IX F.V. 26 M — Diffuse bronchopneumonia and pulmonary 
edema l'atal after several hours 
X M.D 21 M Right lower lobe edema or bronchopneumonia | Clearing in 4 days 
XI G.M. 17 M  Right-sided pulmonary edema and probable 
pneumonia Clearing in 5 days 
ALL RL: 23 M Bilateral bronchopneumonia and pulmonary 
edema Clearing in 3 weeks 
XIII P.M. 27 M Bilateral pulmonary abscesses and loculated 
pleural fluid Clearing in 6 weeks 
XIV B.E. 28 | | Bronchopneumonia and partial collapse of left 
lower lobe due to tetanus l'atal after 8 days 
XV R.B. 26 M = Spondylitis (Pseudomonas) of dorsolumbar 


spine with paraspinal abscess 


Slow improvement 








* Heroin users without evidence of previous addiction. 


trative cases In some detail, including the 
roentgen findings. In addition, only the 
roentgenograms of 4 additional patients 
with pulmonary edema are illustrated. 
Table 11 is a compilation of the basic data 
In our group of 15 cases. 


REPORT OF CASES 


Case 1. Acute heroin intoxication with pulmo- 
nary edema. 
R.R., a 22 year old male addict was brought 


to Morrisania Hospital in a comatose state 
about 2 hours following the intravenous self- 
injection of heroin. Positive physical findings 
were a temperature of Io1?F., pinpoint pupils, 
and depressed respiration, with diffuse rhonchi 
and fine inspiratory rales in the left lower lobe. 
An intravenous injection of 10 mg. of nalline 
awakened the patient and improved his respira- 
tion within 15 minutes. Laboratory data 
showed an initial white blood cell count of 
27,200 per mm.? followed by a count of 9,750 
and 6,250 during the next 2 days. Within 24 
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lic. 2. Case 1. (4) June 2, 1964: A bedside roentgenogram of the chest upon admission shows an alveolar 
type of opacification involving both lungs diffusely, with sparing of the costophrenic sinuses and pul- 
monary apices. The findings suggest acute pulmonary edema. (B) Yune 3, 1964: Twenty-four hours later 


there is striking regression of the edema. 


hours the patient recovered considerably and 
2 days after admission he signed out of the 
hospital. À roentgenogram of the chest, ex- 
posed upon admission, is shown in Figure 24, 
demonstrating a typlcal appearance of pulmo- 
nary edema, with considerable regression in 24 
hours (Fig. 2B). 


Case 1v. Acute heroin intoxication with pulmo- 
nary edema. 

H.W., a 29 year old Negro male, a known 
heroin addict, was admitted to Morrisania 
Hospital in an obtunded state, following the 
intravenous self-injection of a large dose of 
heroin. Physical examination showed the 
pupils to be constricted and nonreactive to 
light or accommodation. There were fine, sub- 
crepitant rales in both lungs. The patient pre- 
sented with bloody sputum, a smear of which 
showed gram positive diplococci. A blood count 
revealed 11,000 white blood cells per mm.? with 
a shift to the left. The venous pressure on the 
morning following admission showed elevation 
to 260 mm. of water, while the circulation time 
was normal. A roentgenogram of the chest ob- 
tained upon admission is shown in Figure 34. 
A pulmonary edema pattern with prompt 
clearing 48 hours later (Fig. 3B) is again seen. 


Case 1x. Staphylococcal septicemia with acute, 
widespread bronchopneumonia and pulmonary 
edema. 

F.V., a 26 year old heroin addict was ad- 
mitted after the self-administration of an in- 
travenous injection of heroin with a contami- 
nated needle. Physical examination revealed a 
temperature of 102.8? F., and a respiratory rate 
of 48 per minute. There were coarse breath 
sounds throughout the chest, with rales in the 
left upper and lower lobes. Pertinent laboratory 
data included a white blood cell count of 
13,850 per mm.? (with a shift to the left), and 
a blood culture positive for Staphylococcus 
albus. Despite vigorous treatment, the patient 
expired several hours after admission. 

Figure 4,7 shows a roentgenogram of the 
chest at the time of admission, demonstrating 
a diffuse alveolar pattern of opacification. 
Postmortem examination showed marked con- 
gestive changes in the kidneys, liver, pancreas 
and lungs (Fig. 4B), as well as acute broncho- 
pneumonia. 


Case xim. Bilateral pulmonary abscesses and 
loculated pleural fluid complicating heroin addic- 
tion. 

P.M a 27 
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year old Negro male, who had 
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Fic. 3. Case tv. (4) Tune 27, 1964: A roentgenogram of the chest upon admission shows an alveolar pattern 
of opacification throughout both lungs, except for the costophrenic sinuses and pulmonary apices. The 
findings suggest pulmonary edema. (B) Yune 29, 1904: Forty-eight hours later the edema has cleared. 


been using large quantities of heroin for the 
past 6 months, was admitted to Morrisania 
Hospital acutely ill, with a temperature of 
Io4^F. and tachypnea at 38 per minute. The 
left forearm and arm were the site of an acute 
cellulitis, with enlarged lymph nodes in the left 
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axilla. The lungs appeared clear to percussion 
and auscultation. Laboratory data revealed a 
white blood cell count of 12,400 per mm.* Blood 
cultures were positive for beta-hemolytic strep- 
tococcus group A. Sputum cultures revealed 
Staphylococcus coagulase-positive and Strepto- 
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lic. 4. Case 1x. (4) A chest roentgenogram in a supine position upon admission shows an alveolar pattern 
of opacification throughout both lungs, with sparing of the costophrenic sinuses. The patient expired a 
few hours after this roentgenogram was obtained. (B) A microscopic section of the lungs (X120). A wide- 


spread acute bronchopneumonic process is noted 


. The alveoli are filled with edema fluid. (Figure 45 


reproduced by courtesv of Charles Hochman, M.D., Medical Examiner.) 
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lic. 5. Various patterns of pulmonary edema as observed in 4 different patients after acute heroin in- 
toxication. (4) There are bilateral fluffy, coalescent opacities, most marked in the left lower lobe (Case 
111). (B) Roentgenogram demonstrates unilateral involvement of the right lung (Case x1). (C) There are 
ill-defined, fluffy, patchy densities in the left mid lung region (Case v1). (D) Irregular, coarse mottling in 
the right lower lobe is due to mild edema (Case v). 





cocci. Roentgenograms of the chest are shown 
in Figure 6, Æ, B and C. These show abscesses 
of both lower lobes and a mediastinal pleural 
loculation. 


After 6 weeks of antibiotic therapy (sodium 
cephalothin), the patient was discharged from 
the hospital completely recovered. 


Case xv. Pyogenic spondylitis with paraspinal 
abscess secondary to non-sterile injection of heroin 
by an addict. 

R.B., a 26 year old Negro male, who had 
been a heroin addict for several vears, was ad- 


mitted to Morrisania Hospital with the chiet 


complaint of back pain and weight loss of 3 
months’ duration. Physical examination re- 
vealed tenderness over the lower dorsal spine 
and both flanks. Laboratory data were non- 
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l'1G. 6. Case xii. (A) A roentgenogram of 
the chest shows an abscess in the left 
lower lobe, behind the heart (black ar- 
row), and a second abscess in the right 
lower lobe (white arrow). (B) Lamina- 
graphic examination of the left base 
reveals, in addition to the abscess, a locu- 
lation of pleural fluid along the medias- 
tinal posterior aspect of the left hemi- 
thorax. A butterfly vertebra in the lower 
dorsal spine is an incidental finding. (C) 
Laminagraphy of the right base shows 
the abscess cavitv to better advantage. 


contributorv. Tuberculin tests were negative 
on 3 occasions. A roentgenogram of the chest 
showed the lungs to be clear. Roentgenograms 
of the dorsolumbar spine demonstrated spond- 
vlitis of the lower thoracic region with a para- 
spinal mass (Fig. 7, 7 and B). At operation a 
paraspinal abscess measuring about 10 cm. in 
diameter was found. It contained cloudy fluid, 
a smear of which showed mainly polymorpho- 
nuclear leukocytes. Multiple cultures of the 
fluid grew out the same strain of Pseudomonas 
aeruginosa. A biopsy of the twelfth thoracic 
vertebral body revealed chronic osteomyelitis. 


DISCUSSION 
The clinical syndrome of heroin intoxica- 
tion consists of an acutely ill patient, in a 


stuporous or comatose state, with de- 
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lic. 7. Case xv. (4) Frontal and (B) lateral projections of the lower dorsal spine show irregularity of the 
superior and inferior vertebral plates of the twelfth dorsal centrum, with slight anterior wedging and 
thinning of the adjacent intervertebral disk cartilages, as well as pascua te of the adjacent vertebral 
plates of T-11 and L-1. A paraspinal mass is noted on each side of the lower thoracic spine, slightly wider 
on the right side. Lateral displacement of the left paraspinal line was noted to extend up to the level of T- edis 


pressed respiration and constricted pupils. 
Variants of this common pattern may be 
encountered, ranging from mild overdose 
symptoms to immediate death. The intra- 
venous administration of 5 mg. of nalor- 
phine hydrochloride (nalline) will generally 
reverse the respiratory depression. Signifi- 
cant clinical recovery will frequently follow 
within 24-48 hours in the surviving pa- 
tients. 

The roentgen changes of acute heroin 
intoxication consist of an alveolar pattern 
of opacification, with ill-defined, fluffy, 
coalescent densities involving both lungs, 
generally in a symmetric fashion, but with 
localizing variations (Fig. 2, 4 and B; 
3, 44 and B; and 5, 4D). If uncomplicated 
by pulmonary infection, these edema-like 
changes frequently clear within 24-48 
hours. One may encounter the classic 
“bat-wing” distribution of bilateral alveo- 
lar edema or the edema may involve only 
one lung or part of one lung. Thus, Gleason 
and Steiner? recently studied the varying 


patterns of pulmonary edema by means of 


lateral roentgenograms. They showed that 
pulmonary edema may be localized to 
only one lobe, and that the edema process 
may shift easily and rapidly from lobe to 
lobe and from one lung to the other. When 
pulmonary edema is unilobar, it may be 
indistinguishable from pneumonia, par- 
ticularly in a narcotic addict, who is a 
prime candidate for this infectious compli- 
cation. Rapid clearing on follow-up roent- 
genography will aid in establishing a 
diagnosis of edema. In the less severe 
forms of pulmonary edema, there may be 
à coarse mottling of the lungs, suggesting 
an interstitial pattern (Fig. 5D). 

The pulmonary edema in acute heroin 
intoxication is roentgenographically simi- 
lar to pulmonary edema from other causes, 
except for its occurrence in young people 
without antecedent disease. 

Postmortem examination of the lungs 
after fatal heroin intoxication has revealed 
intense pulmonary congestion and edema. 
The lungs are found to be heavy, enlarged 
and stiff, with frothy fluid oozing from 
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their cut surface. The lung parenchyma 
may be made to pit on pressure applied 
through the shiny pleura.* 

The exact mechanism of this pulmonary 
edema is not fully understood, although 
several theories have been proposed for its 
development. 

Helpern and Rho? consider this edema 
to be an expression of a chemotactic re- 
action induced by the intravenous injec- 
tion of the narcotic drug. This fulminating 
shock-like pulmonary reaction is rapidly 
followed by a secondary inflammatory 


reaction. 
The respiratory depression and dimin- 
ished ventilation associated with heroin 


intoxication lead to Aypoxia, which may 
cause an increased pulmonary capillary 
permeability (or an increased pulmonary 
capillary pressure), thereby explaining the 
pulmonary edema.” Hypoxia appears to 
be responsible for the pulmonary edema 
encountered in high altitudes. This latter 
form of edema is generally seen in young 
healthy adults who have recently arrived 
at an altitude greater than 8,500 feet.?? 

A further mechanism which has been 
proposed is an efect upon the central 
nervous system, with increased intracranial 
pressure accounting for the pulmonary 
edema. Neurogenic pulmonary edema has 
been encountered following grand mal 
seizures." Similarly drugs which depress 
the central nervous system have been im- 
plicated in causing pulmonary edema, al- 
though the large amounts of intravenous 
fluids in therapy could be equally respon- 
sible.?? 

A cardiogenic mechanism for the pulmo- 
nary edema appears unlikely. In the major- 
ity of our patients the heart was of normal 
size. However, in 2 cases there appeared 
to be slight cardiac enlargement, with re- 
turn to normal after recovery. Conditions 
of hypoxia could account for such transient 
cardiac dilatation. In only 2 of our patients 
were determinations of venous pressure 
and circulation time carried out. In 1 pa- 
tient both measurements were normal; 
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the other the circulation time was normal, 
while the venous pressure was elevated 
(260 mm. of H:O), a finding of questionable 
significance. Cardiac catheterization and 
other physiologic studies during the acute 
phase of heroin intoxication may contribute 
further information in this regard. 

The changes of pulmonary edema do not 
appear to be specific for heroin intoxication 
and have been noticed with other opium 
derivatives.” A fatal case of unilateral left- 
sided pulmonary edema due to morphine 
poisoning was described by Osler!’ as 
early as 1880 (the explanation for the uni- 
lateral edema in the left lung was related 
to the patient lying mostly on his left 
side). 

since the clinical findings of pulmonary 
edema may be absent or atypical in pa- 
tients with heroin overdose, and particu- 
larly in view of the transient fever and 
leukocytosis which may be present (Case 
1), there 1s a tendency by the clinician to 
attribute the pulmonary infiltrations to 
pneumonia, [he radiologist may, therefore, 
play an important role in evaluating pa- 
tients with heroin overdose if the frequency 
of occurrence of pulmonary edema is ap- 
preciated. 

In the category of infectious complica- 
tions, Staphylococcus aureus has been the 
most frequent offending organism. The 
lungs may show localized or widespread 
bronchopneumonia, pulmonary abscesses, 
empyema, or septic pulmonary emboli with 
septic sulmonsty infarction. The combina- 
tion of tricuspid staphylococcal endocardi- 
tis and septic pulmonary infarcts has been 
considered rather characteristic for heroin 
addicts. The radiologist may suggest 
this diagnosis on the basis of recurrent 
lesions appearing in succession in different 
parts of the lungs in a patient who has no 
peripheral thrombophlebitis or other source 
for pulmonary emboli. The necrotizing 
nature of the lesion may be recognized by 
a central radiolucent area of breakdown. 

In addition to the above pulmonary in- 
fectious complications, the injection tech- 
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niques used by addicts may give rise to 
miscellaneous foreign body granulomas, 
due to talcum or cotton fibers.®4!.37 

Hepatitis is a common infectious com- 
plication of heroin addiction, due to the 
sharing of contaminated needles and sy- 
ringes by fellow addicts, but generally does 
not represent a roentgenologic problem. 

The complication of tetanus is similarly 
due to the use of nonsterile injection equip- 
ment by the addict and 1s accompanied by 
a very high mortality." The radiologist is 
likely to encounter the pulmonary abnor- 
malities associated with the respiratory 
embarrassment of tetanus in the form of 
segmental collapse and/or bronchopneu- 
monia (Case xtv). 

Chronic Pseudomonas aeruginosa spon- 
dylitis (Case xv) represents a most unusual 
complication of heroin addiction, although 
Pseudomonas has been implicated in the 
endocarditis of narcotic addicts.?? 

The bacteremia in heroin addicts may 
be associated with abscesses in various 
parts of the body and the radiologist may 
play a role in their detection. A perirenal 
abscess (Staphylococcus aureus) as a compli- 
cation of heroin addiction has been brought 
to the attention of the authors. 

Broken needle fragments may be demon- 
strated roentgenographically in the soft 
tissues of heroin addicts’ and represent 
suggestive evidence of previous addiction. 

Since narcotic addiction and pregnancy 
have their peak incidence in the same age 
group, and in view of the ready passage of 
heroin through the placenta to the fetus, 
narcotic addiction may be encountered in 
the newborn.” Roentgenographically, there 
may be a paucity of gas in the small intes- 
tine, which must not be mistaken for a 
mechanical obstruction in the stomach or 
duodenum.? 


SUMMARY 


The medical complications of heroin 
addiction are divided into two categories: 
those due directly to heroin (overdose syn- 
drome); and infectious complications asso- 
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ciated with nonsterile techniques of injec- 
tion by the addict: 

The roentgen findings in 15 young pa- 
tients are described, with particular em- 
phasis on the pulmonary changes encoun- 
tered in acute heroin intoxication. These 
findings consist of an alveolar pattern of 
pulmonary edema, varying in severity but 
generally showing quick clearing unless the 
overdose is rapidly fatal or complicated by 
pulmonary infection. The importance of the 
roentgen examination for detection of pul- 
monary edema in these patients is stressed. 

The roentgen findings in the infectious 
complications of heroin addiction are also 
briefly described and include broncho- 
pneumonia, pulmonary abscess, septic 
thromboembolic phenomena, pyogenic 
spondylitis and tetanus. 


Wilhelm Z. Stern, M.D. 

Division of Diagnostic Radiology 
Montefiore Hospital and Medical Center 
111 E. 210th Street 

Bronx, New York 10467 
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DISEASE DUE TO ANONYMOUS MYCOBACTERIA* 
POTENTIAL FOR SPECIFIC DIAGNOSIS 


By E. ROBERT HEITZMAN, M.D., ROBERT A. BORNHURST, M.D., 
and JOHN P. RUSSELL, M.D. 


SYRACUSE, NEW YORK 


S THE result of the efforts of Runyon,’ 
Chapman, Wolinsky'!? and others, 
the last decade has witnessed the emer- 
gence, as a distinct entity, of a new group 
of diseases caused by acid fast organisms. 
These diseases have no established name, 
but are referred to as "disease due to the 
anonymous Mvycobacteria"! or as “Kan- 
sasil disease" or "Battev disease" after the 
species of organism acting as the pathogen. 
The incidence of these diseases is rising 
(Table 1) because of improved laboratory 
evaluation and possibly due to an increas- 
ing rate of infection as well. Disease pro- 
duced by these acid fast organisms should 
be clearly differentiated from tuberculosis 
because of differences in epidemiology, 
diagnosis and therapy. The distinction is 
important and may be difficult to achieve 
unless the characteristics of the anonymous 
M vcobacteria are known. 

The authors will discuss their recent ex- 
perience with 36 previously unreported 
cases from the Upstate New York area and 
will attempt to identify criteria which may 
allow the radiologist to suggest this impor- 
tant diagnosis. 


CLASSIFICATION 


The first attempt at classification of the 
anonymous Mycobacteria was made by 
Timpe and Runyon in 1954,’ although 
Mycobacteria other than M. tuberculosis 
had been isolated from patients prior to 
that date. This classification was based on 
relatively simple criteria of growth rate, 
pigmentation and temperature require- 
ments for incubation. Anonymous Myco- 
bacteria are sometimes referred to as 
atypical or chromogenic acid fast bacilli. 


Both terms are misnomers since these or- 
ganisms are not atypical of their genus 
and some groups do not produce colored 
colonies in culture. Group I organisms pro- 
duce yellow colonies after exposure to light, 
while Group rr organisms grow as yellow 
orange colonies either in light or in dark- 
ness. The Group 111 organisms produce non- 
chromogenic or pale yellow colonies, while 
the Group Iv organisms produce colonies 
without pigment. All 4 groups grow at 25° 
or 37°C. in contrast to Mycobacterium tuber- 
culosis which grows only at 37°C. 

Since 1954, Runyon’s grouping has been 
intensively studied with the consequence 
that many organisms have been given ten- 
tative species status with implied clinical 
significance. Hence, classification of the 
Mycobacteria is still a developing science. 
However, the greatly simplified classifica- 
tion given in Table 11 is generally accepted. 


MATERIAL 


Cases used for this study were selected 
according to the following criteria: 


1. At least one positive culture for an anony- 
mous Mycobacterium. 

. All cultures negative for Mycobacterium 
tuberculosis. 

. Roentgen evidence of disease in the organ 
system from which the anonymous Myco- 
bacterium was cultured. 


t2 


C2 


Although the above criteria were met in 
36 patients, the cases fell into two catego- 
ries. One consisted of 13 cases in which it 
was proven or almost certainly demon- 
strated that an anonymous Mycobacterium 
had produced the disease process (Fig. 
I-5.). The second category of 23 patients 
represented those in whom a direct rela- 


* From the Departments of Radiology and Clinical Pathology of the State University of New York, Upstate Medical Center, 
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TABLE I 


DISTRIBUTION OF INFECTION DUE TO ANONYMOUS MYCOBACTERIA AS INDICATED IN PER CENT OF 
RECENT TUBERCULOSIS SANATORIUM ADMISSIONS 


T: 





Per Cent of Recent Tuberculosis 
Sanatonum Admissions* 


Predominant Organism 





Cleveland 0.9 Photochromogen (M. kansasii) 
Houston 4.0 Photochromogen (M. kansasii) 
Dallas 9.0 Photochromogen (M. kansasii) 
Georgia 1.0 Non Chromogen (Battey bacillus) 
Florida I.0-2.0 Non Chromogen (Battey bacillus) 
Chicago 20.0 Photochromogen (M. kansasii) 


* American College of Physicians Infectious Disease Symposium, Pittsburgh, Pennsylvania, December 14-17, 1966. 


tionship between an anonymous organism 
and the disease process could not be abso- 
lutely proven. In this latter category there 
were undoubtedly some patients in whom 
the anonymous Mycobacterium was a 
saprophyte. 

The proven category included 13 pa- 
tients. Photochromogens produced pul- 
monary disease in 9 patients, 8 of whom 
had cavitary disease. Scotochromogens 
caused disease in 4 patients, of whom 2 de- 
veloped cavitary lung disease and 1, bone 
disease. These latter 3 cases represent 
documented pulmonary and osseous dis- 
ease due to scotochromogens, ordinarily 
considered a rare occurrence.!? In 1 patient, 
scotochromogens produced  suppurative 
cervical lymphadenitis. In the category in 
which a direct cause and effect relationship 
between the anonymous Mycobacterium 
and the disease process could not be proven, 


there were 27 cultures from 23 patients. Of 
these, 17 were scotochromogens and 8 rapid 
growers. Both the scotochromogens and 
rapid growers contain species which are 
known saprophytes. Photochromogens, us- 
ually considered pathogenic organisms, 
were isolated from 2 patients in this group. 

In none of our 36 patients was a Group 
HI, nonchromogenic organism isolated, 
indicating its rarity in the Upstate New 
York area. 


EPIDEMIOLOGY 


The disease due to anonymous Mycobac- 
teria is not known to be spread by human 
contact. There is no documented instance 
of transmission from an infected person to 
another individual. The sources of human 
disease due to the anonymous Mycobac- 
teria are unknown.’ It appears to be en- 
demic in many parts of the United States 


TABLE Il 


SIMPLIFIED CLASSIFICATION OF THE ANONYMOUS MYCOBACTERIA 


Group 
I. Photochromogens 


II. Scotochromogens 
HI. Non Chromogens 


IV. Rapid Growers 


Species Significance 
M. kansasii Pathogen 
M. scrofulaceum Pathogen 
M. aquae Saprophyte 
Battey bacillus Pathogen 
Other Strains Saprophytes 
M. fortuitum Pathogen 
Other Strains Saprophytes 
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Fic. 1. Cavitary disease due to a photochromogen in 
an emphysematous male. Multiple sputums pos- 
‘tive for acid fast bacilli. Negative guinea pig 
inoculation. Multiple cultures positive for Group 
1 organisms but never for M. tuberculosis. Per- 
sistent open cavity on treatment with streptomy- 
cin, PAS and INH. Underwent right upper lobec- 
tomy. Gross and microscopic pathology indis- 
tinguishable from tuberculosis. All subsequent 
cultures have been negative. 


X 





Fic. 2. Far advanced disease due to a photochromo- 
gen in an emphysematous male. Multiple sputums 
positive for acid fast bacilli. Multiple cultures 
grew Group 1 organisms but never M. tuberculosis. 
Sensitivity studies showed resistance to all drugs. 
Died of progressive disease. No autopsy. 
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Fic. 3. Cavitary disease due to a scotochromogen. 
PPD negative. Multiple sputums positive for 
acid fast bacilli. Multiple cultures grew Group 11 
organisms but never M. tuberculosis. Treatment 
with streptomycin, INH, pyrazinamide and cy- 
closerine yielded poor response. Underwent right 
upper lobectomy. Gross and microscopic pathology 
indistinguishable from tuberculosis. All subsequent 
cultures have been negative. 


as indicated in Table 1. The high incidence 
of disease due to Mycobacterium Kansastt 
in Illinois, especially in the Chicago area, 
has been reported by other observers.’ 

Those series of cases previously reported 





FrG. 4. Suppurative cervical lymph nodes due to a 
scotochromogen in a 3 year old Negro male. Cul- 
tures of pus obtained at incision and drainage 
grew Group I1 organisms but not M. tuberculosis. 
Satisfactory response to surgical drainage, PAS 


and INH. 


Jr 
^ 
Ad 
Ós 
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l'1G. 5. (4-C) Disseminated bone lesions simulating 
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tuberculosis due to a scotochromogen. Six year ¢ 


American [ndian male. Repeatedly negative tuberculin skin tests to all strengths. Fibular biopsy show: 
granulomatous disease indistinguishable from tuberculosis. Cultures of subsequent purulent drainage we 
positive for Group 11 organisms on 10 occasions. No positive cultures for M. tuberculosis. Excelle 
symptomatic response to therapy with streptom ycin, PAS and INH. Regression of bone lesions is apparer 


indicate a preponderance of disease pro- 
duced by organisms from Groups 1 and 
I^^? Our proven cases indicate a prie- 
ponderance of disease produced by the 
organisms from Group 1, while 4 cases were 
caused by Group rr Mycobacteria. 
Previous series have indicated no in- 
creased incidence of disease due to anony- 
mous Mycobacteria among the indigent or 
among Negro or Indian races. Our series, 
however, shows a distribution of indigent 
individuals, Negroes, and Indians, similar 


to that expected in a group of tuberculo: 
patients. Disease due to anonymous Myc 
bacteria frequently is superimposed upc 
preexisting disease. Our series bears o 
the fact described in the literature th: 
emphysema is by far the most commo 
underlying condition. Although patien 
with tuberculosis were excluded from oi 
series, the literature suggests that pulmo 
nary tuberculosis ranks second in this re 
spect. A satisfactory skin test for infectio 
produced by anonymous Mycobacteria | 
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not commercially available. Testing for 
Mycobacterium tuberculosis produces nega- 
tive or only weakly o reac tion to 
intermediate strength testing I 
mous Mvcobacteria are not at pA 
guinea pigs. 


PATHOLOGY 


Several reports of the microscopic pa- 
thology resulting from infection caused by 
anonymous Mycobacteria appear in the 
literature, ^^! These reports are similar and 
indicate no characteristic differences from 
the pathology of tuberculosis. Five cases in 
our series were subjected to microscopic 
examination. The pathology in each was 
indistinguishable from tuberculosis. 


ROENTGEN DIAGNOSIS 


Considerable controversy exists in the 
literature over the specificity of the roent- 
gen appearance of disease produced by the 
anonymous Mycobacteria. While Chris- 
tianson and Dewlett? state that there is no 
pathognomonic roentgen finding, Chap- 
man? indicates that there are oe 
which should suggest the disease in 1/3 to 
1/2 of all patients. They are in ence 
agreement, however, that the following 
roentgen appearances are more often en- 
countered in cases of disease due to the 
anonymous Mycobacteria than in patients 
with tuberculosis: 


1. Frequent demonstration of thin walled 
cavities, often with a lack of pericavitary 
inflammation. 
2. Lack of hilar elevation. 
" Little evidence of bronchogenic spread. 
. Little pleural reaction. 


n material tends in general to confirm 
the above observations. Gross thin walled 
cavitation was characteristic of a significant 
number of patients in our series. In fact, 
cavities were present in 10 of 11 pulmonary 

ases in the proven category. 

Lo infection secondary to the anon- 
vmous Mv cobacteria is rare," In our one 
patient with bone involvement (Fig. s, 
A-C) the appearance was that of a rela- 
tively indolent disseminated osteom velitis 
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characterized by rather discrete osteolytic 
lesions involving almost all bones including 
the calvarium. These lesions had slightly 
sclerotic borders. Typical ee was 
present. The patient responded well to 
streptomycin, PAS, and INH. This favor- 
able response is unusual since infection 
with Group 11 organisms is ordinarily con- 
sidered to be highly drug resistant. The 

case of disseminated bone disease due to a 

Battey bacillus, reported by Yakovac ef ft 

had a rapidly progressive course to death in 

1s weeks despite vigorous drug therapy. 

The above mentioned trends in roentgen 
appearance notwithstanding, there are, in 
our opinion, no roentgenogr aphic findings 
which will in a given case suggest that 
roentgenographic abnormalities have been 
caused bv the anonymous Mycobacteria. 
However, one of the anonymous Mycobac- 
teria may be suspected as an etiologic 
agent 1f: 

1, Roentgenograms simulate tuberculosis but 
skin tests are negative or weakly positive; 
Roentgenograms simulate tuberculosis but 
cultures for Mycobacterium tuberculosis 
are negative and guinea pig inoculations 
are negative; es 
2: Roentgenograms simulate tuberculosis but 

the patient is refractory to medical 

management; 

4. Roentgenograms simulate reinfection tu- 
berculosis but hilar, cervical, or axillary 
ly mphadenopathy is present. Uhis asso- 
ciation, however, seems relatively infre- 
quent; 

. Roentgenograms simulate tuberculosis but 
no history of contact can be obtained. 


t 


DISCUSSION 

Since the incidence of human disease pro- 
duced by the anonymous My cobacteria ts 
increasing (Table 1), greater awareness of 
these agents as pathogenic organisms Js of 
considerable significance. 

Because symptoms produced by the 
anonymous My ‘cobacteria and M. tubercu- 
Josis are identical and since the roentgen 
appearance is often indistinguishable, the 
differential diagnosis between these condi- 
tions may be difficult. Accurate diagnosis, 
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however, is of utmost importance for the 
following reasons: 

1, Patients with infections due to anony- 
mous Mycobacteria should not be confined 
with patients having tuberculosis since 
they do not have tuberculosis and might 
well contract it while hospitalized. They do 
not represent health hazards to their fami- 
lies or to the community. 

2. Anonymous Mycobacteria are fre- 
quently drug resistant, although the photo- 
chromogens are stated to be somewhat 
more sensitive than the other groups. Only 
prompt correct diagnosis can lead to proper 
treatment—vigorous drug therapy with 
streptomycin, PAS, and INH. Sometimes 
the so-called "second line" antituberculosis 
agents such as cycloserine, ethionamide, 
etc, are employed. These agents may be 
highly toxic and should be used for short 
periods only. Often early surgical interven- 
tion is necessary. 

3. In some cases with bone involvement, 
the diagnosis of reticuloendotheliosis has 
been made. Since disease due to M. tuber- 
culosis had been excluded in these patients, 
treatment with steroids was begun. The 
anonymous organisms were potentiated and 
the patients died of their disease. The 
demonstration of a thin walled cavity or 
cavities in a patient with negative skin 
tests might well raise Wegener's granulo- 
matosis as a diagnostic possibility. Steroid 
therapy might then be considered but could 
well be lethal if the cavities actually re- 
sulted from infection due to one of the 
anonymous Mycobacteria. 


SUMMARY 


Disease due to the anonymous Mycobac- 
teria is a growing problem in the United 
States. The characteristics of the anony- 
mous Mycobacteria are reviewed and the 
clinical, roentgenologic and laboratory ex- 
periences with 36 cases are summarized. 

This series includes 3 cases representing 
documented pulmonary and osseous disease 
due to the scotochromogens, ordinarily 
considered a rare occurrence. 

It is important to identify patients with 
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disease due to the anonymous Mycobac- 
teria to prevent their unnecessary and po- 
tentially hazardous confinement with tu- 
berculosis patients. They do not represent 
health hazards to their families or to the 
community. Proper diagnosis should lead 
to early vigorous drug therapy and, because 
drug therapy is often ineffectual, considera- 
tion should be given to early surgical inter- 
vention. Confusion with other diseases such 
as reticuloendotheliosis, Wegener’s granu- 
lomatosis, etc. may lead to steroid therapy 
with unfortunate consequences. 

Although diseases due to the anonymous 
Mycobacteria do not appear to produce 
specific roentgen abnormalities, they may 
be suspected as etiologic agents in certain 
clinical settings. These are set forth as 
“rules of thumb” which when coupled with 
a greater awareness of the anonymous 
Mycobacteria as pathogens in man, should 
lead to correct diagnosis with greater fre- 
quency. 


E. Robert Heitzman, M.D. 

Department of Radiology 

State University of New York 
Upstate Medical Center 

Syracuse, New York 13210 
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NITROFURANTOIN PNEUMONIA* 


By EDWIN S. WILSON, Jr., 


Mayor MC,t and RICHARD J. McCARTY, Mayor MCT 


SAN FRANCISCO, CALIFORNIA 


ITROFURANTOIN, which is chemi- 
cally N-(s-nitro-2  furfurylidine)-1- 
aminohydantoin, is an antibiotic which 
possesses both bacteriostatic and bacterio- 
cidal activity, and which is commonly used 
in the treatment of infections of the geni- 
tourinary tract. It has been used exten- 
sively since 1953, and has a wide antibacte- 
rial spectrum, including activity against 
pathogenic strains of Escherichia coli, 
Aerobacter, Proteus, Pseudomonas, and Kleb- 
sella. Various side effects have been re- 
ported following administration of the 
drug, including peripheral neuritis, hemo- 
lytic anemia, Jaundice, and cutaneous drug 
eruption.! Experience with 11 previously 
reported cases, 10 of which have been re- 
cently summarized from the world litera- 
ture by Strauss and Griffin,’ suggests that 
à characteristic. pneumonia, unlike that 
seen with Löfler’s syndrome, may occur 
following ingestion of the drug by suscep- 
tible individuals. The purpose of this com- 


munication is to introduce the entity of 


nitrofurantoin pneumonia to the radio- 
logic literature, record the twelfth reported 
case, and discuss the clinical and roent- 
genologic manifestations. 


REPORT OF A CASE 


This sg year old Caucasian woman was 
given nitrofurantoin* for an episode of hemor- 


rhagic cystitis, using the standard dosage of 


100 mg. every 6 hours. The urinary symptoms 
were ameliorated within 24 hours, but after 7 
days of nitrofurantoin therapy, the patient 
experienced intermittent fever, malaise, mild 
dyspnea, cough, headache, and palpitations. 
There was no orthopnea, paroxysmal nocturnal 
dyspnea, hemoptysis, frothy sputum, chest 


* Furadantink, 


pain, or edema. She denied previous cardio- 
pulmonary disease, allergic episodes, or drug 
idiosyncrasy. 

Physical examination revealed an asthenic 
female who appeared acutely ill and in mild 
respiratory distress. Oral temperature was 
102.2? F., blood pressure was 128/82, and the 
radial pulse rate was 110 per minute and irregu- 
lar. The patient was able to lie flat with no in- 
crease in the amount of respiratory distress or 
pulse rate, the neck veins were flat, and there 
was no edema. The expansion of the chest was 
full and equal bilaterally, with no detectable 
dullness to percussion, but bronchial breath 
sounds were heard at both bases, as well 
scattered, fine, moist rales at the right base 
posteriorly. The heart tones were normal, and 
there was no evidence of gallup rhythm. The 
abdomen was scaphoid, and there was no de- 
tectable enlargement or tenderness of the liver 
or spleen. 

Pertinent laboratory studies included a 
white blood cell count of 10,300 cells per mm.?, 
with a differential count of 93 per cent seg- 
mented neutrophils, 5 per cent lymphocytes, 1 
per cent monocytes, and 1 per cent eosinophils. 
The hematocrit was 40 per cent. Electrocardiog- 
raphy demonstrated a sinus tachycardia with 
frequent premature atrial contractions. The 
initial chest roentgenograms revealed bilateral 
basilar interstitial infiltrates, small bilateral 
pleural effusions, a small calcified nodule in the 
right lung field, and a normal transverse 
cardiac diameter (Fig. 1). A repeat study 5 days 
later (Fig. 2) demonstrated almost complete 
resolution of the basilar infiltrates and plueral 
effusions, and an examination 4 months later 
(Fig. 3) was entirely within normal limit. 
Throat and sputum cultures revealed normal 
Hora. 

Appropriate cultures were obtained, 
nitrofurantoin was discontinued, and oral 
penicillin therapy was instituted, Within 18 
hours the patient was afebrile, the cough, dys- 
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pnea, malaise, and chills had subsided, and the 
physical examination was entirely within 
normal limits. Despite the normal throat and 
sputum cultures, however, the penicillin ther- 
apy was empirically continued for 10 days. Two 
weeks following her initial illness the patient 
experienced an exacerbation of hemorrhagic 
cystitis. Although cautioned of the possibility 
of sensitivity to nitrofurantoin, the patient self 
administered the drug. Within 18 hours she 
noted a recurrence of fever, cough, dyspnea, 
headache, tachypnea, and palpitations. The 
patient was examined at home, and again was 
noted to have tachycardia without neck vein 
distention or edema, and rales were present at 
both bases. No roentgenographic studies were 
obtained. No medication was given, but the 
nitrofurantoin was discontinued. The patient 
was asymptomatic within 36 hours, and physi- 
cal examination was normal at that time. Be- 
cause of the possibility of more serious reaction, 
a third challenging dose of nitrofurantoin was 
not administered. 


DISCUSSION 


Nitrofurantoin pneumonia has been re- 
ported as occurring from 2 hours to 1 vear 





Fic. r. Initial chest roentgenogram obtained during 
the acute illness, demonstrates the bilateral basilar 
interstitial infiltrates, with small pleural effusions 
(arrows) blunting both costophrenic sulci. 


Nitrofurantoin Pneumonia 
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Fic. 2. Chest roentgenogram 5 days later, demon- 
strates almost complete clearing of the basilar 
infiltrates. The pleural effusions have resolved, as 
evidenced by the sharp costophrenic sulci bilat- 
erally. 


following the administration of nitrofur- 
antoin,’ although most cases have occurred 
within 1 week of the initial ingestion of the 
drug. Characteristically, the illness is 
heralded by chills, fever, and cough, and 
these symptoms are soon followed by 
dyspnea, malaise, and pleuritic chest pain. 
Physical examination may reveal mild 
cyanosis, wheezing, dullness over the lower 
lung fields, and basilar rales. Anaphylac- 
toid shock has been reported following the 
administration of nitrofurantoin.? The clin- 
ical picture may mimic myocardial infarc- 
tion, pulmonary infarction, or cardiac 
failure with pulmonary edema.?* Eosino- 
philia has not been a conspicuous feature 
in the reported cases of nitrofurantoin 
pneumonia.’ 

The pattern in nitrofurantoin pneumonia 
differs from the usual allergic pneumonitis, 
or Lóffler's syndrome, which presents with 
migratory flocculent infiltrates, generally 
occurring in patients with an allergic back- 
ground, and which represents pulmonary 
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Fic. 3. Chest roentgenogram obtained 4 months 
after the initial illness is within normal limit. ex- 
cept for the calcified granuloma within the right 
lung. 


hvpersensitivity to a variety of antigenic 
substances, including drug reactions and 
intestinal parasites. There 1s invariably a 
marked eosinophilia, which may reach 80 
per cent of the total differential. count. 
Some authors have suggested that the 
pulmonary infiltrates in Lóffler's syndrome 
are secondary to the trapping and sludging 
of eosinophils within the pulmonary par- 
enchyma.? The administration of cortisone 
or corticotropin produces prompt and 
dramatic resolution of the pulmonary in- 
filtrates, as well as the eosinophilia. 

The roentgenographic features of nitro- 
furantoin pneumonia include bilateral basi- 
lar interstitial infiltrates, as well as the fre- 
quent association of pleural effusion. The 
infiltrates may be transient, but they are 
not fleeting or migratory as are the floccu- 
lent infiltrates present in LofHer’s syn- 
drome. Pleural effusion may occur with 
Loffler's syndrome, but the finding 1s de- 
cidedly uncommon.’ 

The diagnosis of nitrofurantoin pneu- 
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monia requires a high index of suspicion. 
The disease should be suspected in any 
patient who, during the course of therapy 
with nitrofurantoin, develops a basilar 
pulmonary infiltrate, or symptoms of pul- 
monary edema without objective evidence 
of congestive heart failure. Withdrawal of 
the drug is therapeutic, and signs and 
symptoms generally abate within 24 hours.’ 


SUMMARY 


Nitrofurantoin pneumonia occurs in sus- 
ceptible individuals following the admin- 
istration of nitrofurantoin, usually during 
the course of a genitourinary infection. 
The clinical findings may mimic bacterial 
pneumonia, myocardial infarction, pulmo- 
nary infarction, or congestive heart failure. 
The roentgenographic features include bi- 
lateral basilar interstitial infiltrates, which 
are frequently associated with pleural 
effusion. Withdrawal of nitrofurantoin 1s 
therapeutic. 


Edwin S. Wilson, Jr., Major, MC 
Radiology Service 

Martin Army Hospital 

Fort Benning, Georgia 31905 
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MELIOIDOSIS MANIFESTED BY CAVITARY 
LUNG DISEASE” 
By ROBERT S. SWEET, CAPTAIN MC USA, EDWIN S. WILSON, Jr., MAJOR MC USA, 
and BRUCE F. CHANDLER, COLONEL MC USAt 


SAN FRANCISCO, CALIFORNIA 


ELIOIDOSIS is an infectious disease 
4 caused by the gram-negative motile 
bacillus, Pseudomonas pseudomallei. Yt was 
first described by Whitmore and Krishna- 
swami!! in 1912, who discovered it during 
postmortem examination of natives in 
Rangoon. The disease is endemic among 
rodents in Southeast Asia, and human 1n- 
fection probably follows ingestion of food 
contaminated by animal excreta. Only a 
few cases’ have been described in the 
Western Hemisphere, the first having been 
reported in 1947.» As an increasing number 
of persons are now returning from Vietnam, 
it is imperative that both civilian. and 
military physicians be familiar with its 
manifestations which may mimic a number 
of other diseases and may be delayed in 
onset.* 

This communication will deal primarily 
with the chest roentgenographic findings 
in melioidosis which frequently presents as 
a pulmonary infection. Two case reports 
are included. 


REPORT OF CASES 
Case 1. L.P.W., LGH Reg. #7950-018. This 


23 year old Negro soldier was admitted to 
Letterman. General Hospital on October 7, 
1966, after a routine separation chest roent- 
genographic examination (Fig. 14) showed a 
large thin-walled cavity in the left upper lobe, 
with surrounding infiltrates in both divisions 
of the lobe. He had returned by air from a one 
year tour in Vietnam the day prior to admis- 
sion. He had been in good health until August 
1966, when he noted a dry, nonproductive 
cough, left subscapular pleural-type chest pain, 
intermittent fever, anorexia, malaise and 


weight loss. He was thought initially to have 
pneumonia, but then, because of lymphade- 
nopathy and abnormal lymphocytes on periph- 
eral blood smear, he was considered to have 
infectious mononucleosis. A chest roentgeno- 
gram had not been made in Vietnam. 

Physical examination on admission to Letter- 
man General Hospital showed a temperature of 
99.8? F., pulse go, and blood pressure 112/76. 
He was a rather thin and emaciated individual 
who appeared chronically ill. There were mul- 
tiple small, nontender, freely movable anterlor 
cervical and supraclavicular lymph nodes, and 
fine moist rales in the left upper posterior 
chest. The remainder of repeated physical 
examinations was within normal limits. 

Laboratory studies showed a leukocytosis 
of 11,:co with 72 per cent segmented neutro- 
phils, hematocrit of 30 per cent, sickle-cell 
trait, and slightly elevated SGOT and SGPT 
values. Histoplasmin, coccidioidin and PPD 
42 skin tests were repeatedly negative. Re- 
peated cultures of sputum, gastric contents, 
and bone marrow aspirations were negative, 
as were malarial smears. Spinal tap, liver 
biopsy, lymph node biopsy, and bronchoscopy 
were not diagnostically helpful. 

Initially, it was felt that he might have an 
aspiration. pneumonia and abscess. His tem- 
perature reached levels of 105° F. Penicillin 
therapy from October roth to 13th had no 
effect on his course. On October 13th, triple 
antituberculosis therapy with INH, PAS-C 
and streptomycin was begun despite negative 
PPD #2 skin tests and AFB smears. On this 
regimen he slowly improved, with his tempera- 
ture falling to low-grade febrile levels not over 
100° F., appetite and weight increased, strength 
and well-being returned, lymphadenopathy 
and serum enzyme abnormalities disappeared, 
and a chest roentgenogram on November 16, 
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iG; 1. Case 1. (4) Plain roentgenogram and (B) laminagram on October 13, 1966 demonstrate the smooth 
walled cavity with surrounding infiltrate in the left upper lobe. (C) Roentgenogram on November 16, 1966, 
reveals partial resolution of the infiltrate. (D) By November 25, 1966, only a linear parenchymal scar 


Was present. 


1966 (Fig. 1C), showed gradual resolution of 


the infiltrate, although the large cavity per- 
sisted. On this same date, his serologic titer 
for Pseudomonas pseudomallei returned. from 
Walter Reed Army Institute of Research, and 
showed a diagnostically high level of 1:16 for 
complement-fixation antibodies (Table 1), and 
a suggestively high titer for hemagglutination 
antibodies of 1:320. Serial tests as shown in 
Table 1 revealed an eight-fold or greater rise 
in both titers on December I, 1966, with falls 
in titers subsequently on December 30, 1966, 
and May 10, 1967. 

With the diagnosis of melioidosis confirmed 
serologically, INH and PAS.C were stopped, 
and chloramphenicol and novobiocin were 


added to the streptomvcin. He promptly be- 
came completely afebrile, but his white blood 
cell count dropped to 2,850 with only 18 per 


TABLE J 


SEROLOGIC TESTS 





Quo Complement 
Hemagglutination i aidé 
Date Titer Fixation 
ers 7 

Titers 

October 13, 1966 12320 1:16 
December 1, 1966 >1:2,560 1:128 
December 30, 1966 I:320 I: 128 

May 10, 1967 I: 320 1:64 
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cent neutrophils. Chloramphenicol and novo- 
biocin were discontinued, and he was main- 
tained on streptomycin alone until December 
15th, with a concomitant rise in white blood 
cell count to levels of 3,500. His chest roent- 
genogram on November 28, 1966 (Fig. 1D), 
however, now showed complete and abrupt dis- 
appearance of the cavity, except for a fine 
linear scar. His white blood cell count slowly 
rose to normal after all antibiotics were 
stopped, he remained afebrile, and he was 
discharged from the service on January 11, 
1967. Follow-up letter and roentgenograms 
were obtained on May 3, 1967. He was working 
full time and his roentgenogram was identical 
to that of November 28, 1966 (Fig. 1D). 


, Comment. This patient was initially 
thought to have cavitary pulmonary tuber- 
culosis, and he was placed on triple anti- 
tuberculosis therapy following sputum cul- 
ture and skin testing. However, in the 
face of negative cultures for M. tuberculosis, 
negative tuberculin skin testing, and diag- 
nostic serologic titers for P. pseudomallei, 
the correct diagnosis of melioidosis was 
established. Chemotherapy with strepto- 
mycin, chloramphenicol and novobiocin 
was successful. The patient was discharged 
from the hospital approximately 3 months 
following admission. At that time he was 
asymptomatic but a persistent linear par- 
enchymal scar was present on chest roent- 
genograms. 


Case 1r. L.U., LGH Reg. #6918-049. This 
21 year old Negro soldier was admitted to a 
military hospital in Vietnam in August 1963, 
with the tentative diagnosis of pneumonia. 
Chest roentgenograms at that time revealed an 
infiltrate in the left upper lobe (Fig. 244). 
Therapy was instituted with tetracycline and 
sulfisoxazole and the patient improved and was 
discharged to duty. Results of sputum cultures 
are not available. He was re-admitted to the 
hospital in October 1963 for the evaluation of 
intermittent fever, weight loss, and back pain 
which radiated into the left buttock and thigh. 
Physical examination revealed left costoverte- 
bral tenderness and a positive left straight leg 
raising sign. The remainder of the physical 
examination was reportedly within normal 
limits. Urine and blood cultures at that time 
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were reported positive for A/kaligenes faecalis, 
and antibiotic therapy was instituted with 
chloramphenicol and novobiocin. The patient 
became less febrile, but because of persistent 
fever and back pain after 2 months of hospital- 
ization he was transferred to Letterman General 
Hospital. 

Physical examination revealed an emaciated 
Negro male with an oral temperature of 102? F. 
Chest expansion was normal and equal bi- 
laterally, and normal breath sounds were 
heard throughout both lung fields. The lumbar 
spine was rigid and immobile, but no localized 
tenderness was elicited. A superficial abscess 
was present on the inner aspect of the left 
thigh. The remainder of the physical examina- 
tion was unremarkable. 

Pertinent laboratory studies included a white 
blood cell count of 13,600 with 76 per cent seg- 
mented neutrophils, hemoglobin of 10.4 gm. 
per cent; and a normal urinalysis, blood sugar 
and urea. Cultures of sputum, as well as mate- 
rial aspirated from an abscess over the right 
posterior iliac spine subsequently grew out 
Pseudomonas pseudomallei. 

Initial chest roentgenograms on August 16, 
1963, demonstrated a dense infiltrate in the 
apical posterior segment of the left upper lobe 
(Fig. 24). Subsequent roentgenograms showed 
slow resolution of this infiltrate, but persistent 
parenchymal scars within the left upper lobe 
(Fig. 2B). Roentgenograms at Letterman Gen- 
eral Hospital on December 27, 1963, revealed 
partial consolidation of the superior segment 
of the right lower lobe, right hilar prominence 
and smooth walled cavities within the left 
upper and right lower lobes (Fig. 2C). Slow but 
persistent clearing of the infiltrates with col- 
lapse of the cavities occurred, so that a chest 
roentgenogram on April 27, 1964, was within 
normal limits (Fig. 2D). Roentgenograms of 
the lumbosacral spine on February 4, 1964, 
demonstrated destructive foci within the fifth 
lumbar and first sacral segments, with asso- 
ciated narrowing of the disk space. Subsequent 
roentgenograms revealed gradual healing and 
sclerosis of this lesion. 


Comment. 'This patient was previously 
reported in 1966 with emphasis on the 
osteomyelitic and bacteriologic aspects. 
The patient presented initially with pneu- 
monia which resolved. However, he shortly 
reappeared with symptoms referable to 
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Fic. 2. Case 11. (4) Roentgenogram on August 16, 1963, reveals a dense infiltrate in the left upper lobe. 
(B) On November 9, 1963, only linear strands were present in the left upper lobe. (C) Examination on 
December 27, 1963, demonstrated cavities in the left upper and right lower lobes (arrows) and an infiltrate 
in the right mid-lung field. (D) On April 27, 1964, the chest examination was within normal limits. 


the genitourinary system and septicemia. 
The intermittently symptomatic course of 
the illness culminated with the develop- 
ment of multiple abscesses in lung, skin 
and bone. Culture of material from one of 
these cutaneous  abscesses eventually 
vielded Pseudomonas pseudomallei, and the 
ultimate diagnosis was melioidosis. At that 
time, antibiotic therapy was instituted 
with chloramphenicol and tetracycline, 
and gradual improvement occurred over 
a four month period. He was completely 
asymptomatic upon discharge from the 
hospital. 


DISCUSSION 


Clinically, the majority of cases present 
as an acute pulmonary infection. This 


may be relatively mild and transient, but 
more typically is a severe and fulminant 
pneumonia. Septicemia often follows and 
if the patient survives, multiple abscesses 
may form in bone, viscera and soft tissues. 
Almost all of these cases are fatal 1f un- 
treated.*^*5 Less commonly, melioidosis may 
initially be manifested in. a subacute or 
chronic form. This type includes abscesses 
or draining sinuses of skin, muscle, and 
bone, as well as relatively asymptomatic 
pulmonary infiltrates. 

The diagnosis is made by appropriate 
cultures and serologic tests.°!9 Antibiotic 
therapy is best guided by z» vitro sensi- 
tivity tests, but, in general, chlorampheni- 
col, kanamycin and novobiocin are the 
drugs of choice. 
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Chest roentgenographic findings in acute 
melioidosis are nonspecific, most com- 
monly revealing diffuse, irregular, small 
nodular densities. Occasionally, confluent 
infiltrates and small cavities less than 1 
cm. in diameter are seen in the acute form.’ 
The subacute and chronic forms of pul- 
monary involvement are characterized by 
infiltrates not uncommonly associated with 
cavitary lesions. In a literature review by 
Prevatt and Hunt,’ 10 of 18 patients with 
melioidosis had pulmonary involvement, 
including 4 with cavitary lesions. Our first 
case presented with a picture quite com- 
patible with tuberculosis—an apical cav- 
ity with associated infiltrate. The dra- 
matic disappearance of the smooth-walled 
cavity over a 12 day period (Fig. 1, C and 
D) suggests that this may actually have 
represented a pneumatocele? The second 
case was more typical of a septicemic pro- 
cess, first revealing transient infiltrate, 
which was followed by pulmonary and 
extrapulmonary abscess formation respond- 
ing to antibiotic therapy. Thus, it 1s ap- 
parent that although the pulmonary 
changes in melioidosis are by no means 
specific, this entity must be included in 
the differential diagnosis of such findings, 
particularly if the patient has been in 
Southeast Asia. 


SUMMARY 


Melioidosis, a bacterial disease endemic 
in Southeast Asia, should be familiar to all 
physicians because of the increasing num- 
ber of returnees from Vietnam. 

A brief discussion of its acute and chronic 
forms is given and 2 chronic cases with 
cavitary lung involvement are reported. 

The roentgenographic similarity to tu- 
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berculosis is stressed, and the possibility 
that pneumatoceles may occur in the dis- 
ease is raised. 


Robert S. Sweet, Captain MC USA 
Box 251 

Letterman General Hospital 

San Francisco, California 94129 
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MASSIVE PULMONARY GANGRENE* 


By PAUL K. DANNER, M.D., DAN R. McFARLAND, M.D.,f and BENJAMIN FELSON, M.D. 


CINCINNATI, OHIO 


WY Genes pulmonary gangrene is a 
rare entity about which little has 
been written. It is a serious, often fatal 
complication of lobar pneumonia in which 
one or more large segments of necrotic pul- 
monary tissue slough into an abscess cav- 
ity, much as a bone sequestrum does in 
osteomyelitis. Familiarity with this entity 
is important to the radiologist since the 
roentgen features are dramatic and virtu- 
ally diagnostic. Three patients with mas- 
sive pulmonary gangrene have recently 
come to our attention and 2 of these are 
reported here.* 

On reviewing the literature between 
1910 and 1967, we were able to find only a 
few articles dealing with this condition, 
and these included a total of only 7 cases. 
Many papers on lung abscess mention the 
presence of small localized areas of tissue 
necrosis in or about the abscess but this is 
not related to the entity under discussion. 

To our knowledge, the first reported case 
of massive pulmonary gangrene was that 
of Lenoble and Jegat* in 1921. They de- 
scribed a case of gangrene of the lung with 
"spontaneous amputation" of the right 
upper lobe. Their case had a fatal outcome 
and the diagnosis was proven at autopsy. 
Sputum smears showed bacteria resembling 
staphylococcus and pneumococcus, al- 
though these were not identified conclu- 
sively. 

In 1943, Hyde and Hyde® reported 51 
patients with Friedländers pneumonia, 
one of whom developed massive pulmo- 
nary gangrene and soon died. 

Taylor! described a case of what he 
termed “spontaneous lobectomy.” Fried- 


* The third case, encountered at Travis Air Force Base, is 
being prepared for publication by Drs. Warren Nafis and Donal 
F. Sweeney, U.S.A.F. 


lànder's bacillus was cultured from the 
aspirated pus. At the time of rib resection 
for open drainage, under a mistaken diag- 
nosis of empyema, the patient developed a 
violent episode of coughing and the entire 
right upper lobe sloughed through the in- 
cision. This patient subsequently recovered, 
although an open bronchus to a cavity in 
the apex of the right thorax persisted. 
Humphreys‘ reported 2 cases of pulmo- 
nary gangrene, in each of which a necrotic 
lobe was extruded spontaneously through 
an incision made for open drainage of the 
chest. Friedlánder's bacillus was found in 
both cases. In none of the foregoing cases 
were the roentgen findings described in 
detail. 

Brock! reported a case of pneumonia 
which progressed to “massive sequestrum 
of the lung." On admission to the hospital, 
roentgenograms revealed a consolidated 
right upper lobe. A roentgenogram on the 
roth hospital day showed a crescent of air 
separating a mass of lung tissue from the 
pleura. Operation revealed a cavity con- 
taining a large firm piece of sloughed lung. 
The fragment was still partly adherent to 
the visceral pleura but was easily separated 
by gentle finger dissection and removed. 
Although Friedlander’s bacillus had been 
grown from the sputum preoperatively, 
pneumococcus was the only organism cul- 
tured from the specimen. The patient re- 
covered. 

Thomas and Brewster reported an- 
other case as "massive necrosis of the lung.” 
The patient was admitted with consolida- 
tion of the left upper lobe, apparent both 
clinically and roentgenographically. He 
responded only temporarily to antibiotic 
therapy. Breakdown of the consolidation 
occurred, with formation of a large cavity, 


* From the Department of Radiology, University of Cincinnati College of Medicine and Medical Center. 
T Lackland Air Force Base Hospital, San Antonio, Texas. (Former resident, Department of Radiology, University of Cincinnati 
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measuring 8X 12 cm. During thoracotomy, 
performed to drain the lung abscess, a 
coughing episode resulted in extrusion of 
the entire left upper lobe through the 
wound. The patient recovered. The authors 
considered the surgical intervention life- 
saving. 

Sweeney and Nafis!’ are reporting a case 
from Travis Air Force Base of a young 
woman who developed left upper lobar 
pneumonia followed by pulmonary gan- 
grene a few weeks after a left lower lobec- 
tomy for bronchiectasis. The fragments, 
consisting of almost the entire left upper 
lobe, floated freely in the cavity fluid. The 
patient died despite antibiotic therapy. 

'The reported cases, as noted, have been 
variously designated as gangrene with 
spontaneous amputation,” spontaneous lo- 
bectom y^! massive necrosis, and seques- 
trum of the lung.! To avoid confusion with 
pulmonary sequestration, which is a con- 
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Fic. 1. Case 1. (4) Admission pos- 
teroanterior chest roentgenogram 
shows consolidation of the right 
upper lobe. (B) Lateral chest roent- 
genogram reveals downward bulg- 
ing of the major and minor fissures. 


genital lesion, and because of the patho- 
logic findings, we prefer the term massive 
pulmonary gangrene. 


REPORT OF CASES 


Case 1. P.B., a 46 year old porter, was ad- 
mitted to the Cincinnati General Hospital on 
March 15, 1950, with a history of pleuritic 
pain, productive cough, dyspnea and fever for 
| week. The temperature was 103° F. Physical 
examination revealed diminished expansion of 
the right thorax and signs of consolidation of 
the right upper lobe. The white blood cell 
count on admission was 9,800 per cu. mm. and 
subsequently rose to 16,750. Sputum cultures 
were positive for type 7 pneumococcus. 

Chest roentgenograms on admission showed 
complete consolidation of the right upper lobe 
with bulging of the major and minor fissures, 
best seen in the lateral view (Fig. 1, 4 and B). 
Despite intensive antibiotic therapy, the pa- 
tient remained febrile. A roentgenogram made 
| week later revealed numerous small abscess 
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Fic. 2. Case 1. (4 and B) Posteroanterior and lateral chest roentgenograms 1 week later. Breakdown of the 
right upper lobe consolidation into numerous small abscesses with a prominent fluid level inferiorly, and 
extension of the pneumonia to the right lower lobe and left upper lobe (lingula) are seen. 


cavities throughout the right upper lobe and 
bilateral extension of the pneumonia (Fig. 
2, 4d and B). 

During this period, the patient expectorated 
coplous amounts of sputum which contained 
thick, dark red material which mav, in retro- 
spect, have represented necrotic lung tissue. 
After another week, the chest roentgenogram 
showed coalescence of the small cavities 1nto 
a single large one which extended throughout 
the entire right upper lobe. The abscess con- 
tained fluid and many large irregular pieces of 
tissue which were shown to be freely movable 
on decubitus views (Fig. 3). There had been 
further extension of the pneumonia. The clinical 
course was steadily downhill and the patient 
expired on the 16th hospital day. 

At autopsy, the right upper lobe was found 
to consist of a thin pleural sac containing pus 
and many loose pieces of foul-smelling, greenish- 
brown, necrotic pulmonary tissue. Small pieces 
of necrotic lung still adherent to the visceral 
pleura could easily be stripped off by finger 
dissection, leaving a smooth inner pleural sur- 
face. The large and small peripheral pulmonary 
arteries supplying the lobe were filled with 
thrombi. The right middle and lower lobes and 
the left lung showed many pneumonic foci. The 


microscopic findings were those of massive 
gangrene of the right upper lobe with periph- 
eral pulmonary artery thromboses. Broncho- 
pneumonia was present in the other lobes. 





Fic. 3. Case r. Left lateral decubitus roentgenogram 
2 weeks after admission. A single large cavity con- 
taining fluid and large, irregular freely movable 
pieces of pulmonary tissue occupies the entire right 
upper lobe. 
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Fic. 4. Case 11. (4) Admission posteroanterior chest roentgenogram shows consolidation of the right upper 
lobe. (B) Admission lateral roentgenogram reveals downward bulging of the major and minor fissures. 


Case u. N.F., a 45 year old diabetic white 
female, was admitted to the Cincinnati General 
Hospital on January 27, 1967, with cough, 
right pleuritic pain and fever of 2 weeks’ dura- 
tion. The cough was productive of bloody, 
brownish-green purulent sputum. The tempera- 
ture was 101° F. Physical examination revealed 
signs of consolidation in the right upper lobe. 
The white blood cell count was 22,000 per cu. 
mm. Sputum cultures were positive for pneu- 
mococci. A fasting blood sugar was 528 mg. 
per cent. 

Chest roentgenograms on admission re- 
vealed dense consolidation of the entire right 
upper lobe with bulging of the major and minor 
fissures (Fig. 4, 4 and B). Despite intensive 
antibiotic therapy and control of the diabetic 
acidosis, the patient continued to have a toxic 
febrile course. One week after admission, roent- 
genograms showed breakdown of the right 
upper lobe consolidation into multiple small 
abscesses, with a short fluid level inferiorly 
(Vig. 5). The cough was now associated with 
expectoration of small pieces of tissue. 

On roentgenograms made the following week, 
the entire right upper lobe was replaced by a 
single large cavity containing a fluid level and 
pieces of tissue projecting above the air-fluid 
interface (Fig. 6, 4 and B). Upright and decu- 
bitus roentgenograms showed free movement 
of the tissue (Fig. 6, 4 and B; and 7, 4 and B). 


Bronchoscopy revealed pus emanating from 


the right upper lobe bronchus. A bronchogram 
demonstrated patent bronchi leading into the 
cavitv (Fig. 8). 

Because of the roentgen findings and the 
toxic course, a right upper lobectomy was per- 
formed. At thoracotomy, a very thick pleura 
was encountered. The cavity was entered and 
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Fic. 4. Case 11. Posteroanterior chest roentgenogram 
1 week later shows breakdown of the consolida- 
tion into numerous small abscesses with a short 
fluid level inferiorly. 


Ur» 
Aa 
H 


Paul K. Danner, Dan R. McFarland and Benjamin Felson 


Jerr, 19 








liG. 6. Case 11. (4 and B) Upright posteroanterior and later 
The entire right upper lobe is replaced by a single larg 
irregular pieces of tissue projecting above the air-fluid int 


al chest roentgenograms 2 weeks after admission 
e cavity containing an air-fluid level with large 
erface. 





Fic. 8. Case m. Bronchogram shows a patent 


bronchus (arrow) leading into the right upper lobe 
cavity. 


Fic. 7. Case 11. (Æ and B) Left and right decubitus 
roentgenograms also demonstrate the free move- 
ment of tissue within the cavity. 
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foul- smelling pus containing numerous irregu- 
lar pieces of necrotic pulmonary tissue was 
found. Blood vessels were noted traversing the 
cavity and many of these were thrombosed. 
Microscopically ,a diagnosis of pulmonary gan- 
grene was made. The patient was doing well 7 
months postoperatively. 


DISCUSSION 

Massive pulmonary gangrene is a rare 
complication of severe pulmonary infec- 
tion, probably secondary to concomitant 
vascular thrombosis. It represents the most 
extreme finding in the spectrum of lung 
abscess. There is extensive necrosis with 
actual sloughing of the devitalized lung 
parenchyma. 

Humphrevs* noted that, although the 
lung was necrotic, its architecture was re- 
tained. He concluded that the sloughing 
phenomenon might be secondary to throm- 
bosis of pulmonary vessels. Our cases also 
showed extensive vascular thrombosis, as 
did those of Brock! and Lenoble and Jegat.’ 
The other authors did not comment on the 
presence or absence of thrombosis in their 
cases. One of our cases was a diabetic but 
no mention of diabetes was found in the 
cases in the literature. Friedlànder's bacil- 
lus has been incriminated in about half the 
cases, 551942 and Pn: in the re- 
maining half,^5 including our 2 cases. 


ROENTGEN SIGNS 


Even though massive pulmonary gan- 
grene is quite rare, its recognition by the 
radiologist is important since early surgical 
intervention may prevent a fatal outcome. 
The roentgen evolution of this condition is 
similar in nearly all the a encountered 
to date. There is initially a dense consolida- 
tion and enlargement of the affected lobe, 
causing outward bulging T the fissures 
(Fig. 1, 4 and D; and 4, Æ and D). This 
finding is suggestive of Friedlánder's pneu- 
monia, >? although pneumococcal pneu- 
monia may also present in this manner.?-° 
Breakdown into many small cavities soon 

takes place (Fig. 2, 4 and B; and 5), to be 
followed by coalescence into a single large 
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cavity which occupies the entire lobe. Ir- 
regular pieces of sloughed lung parenchyma 
float like icebergs in -— cavity fluid (Fig. 
3; 6, d and B; and 7, 4 and B). We feel 
that this sequence of roentgen signs is 
pathognomonic of massive pulmonary gan- 
grene. In fact, the presence of a lobar-sized 
cavity containing freely movable tissue is, 
in itself, practically diagnostic. 

The acute symptoms, the lobar configu- 

ration and the roentgen course, which 

represent the hallmark of massive pulmo- 
nary gangrene, clearly differentiate it from 
other fragment- containing cavitary lesions, 
such as hydatid cyst, intracavitary hema- 
toma or fungus ball. Infarction of an entire 
lobe with softening and pneumothorax, as 
reported by Rawson and Cocke,* may re- 
semble massive pulmonary gangrene roent- 
genographically. However, these patients 
do not present clinically with lobar pneu- 
monia. In some cases of lung abscess, small 
irregular pieces of necrotic tissue may be 
seen in the cavity.’ The size and lobar con- 
figuration of massive pulmonary gangrene 
differentiate it from this type of lung ab- 
scess which, in addition, follows a chronic 
course. 

Of the 10 recorded cases, including those 
from the literature, d at of Sweeney and 
Nafis,” and our own 2 cases, 4 had a fatal 
outcome while 6 ea Significantly , all 

who survived had been treated surgically, 
either by removal of the necrotic lobe or 
by open drainage (with spontaneous ex- 
trusion of the necrotic lobe) and all who 
died had been treated medically, 


SUMMARY AND CONCLUSIONS 


Two cases of massive pulmonary gan- 
grene are reported and 8 additional cases 
from the literature are reviewed. 

The importance of vascular thrombosis 
in the pathogenesis of this complication of 
lobar pneumonia is stressed. 

It is our belief that the roentgen fea- 
tures are diagnostic. 

Three distinct phases are recognized: 
(1) a pneumonic lobar consolidation with 
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bulging fissures; (2) breakdown into nu- 
merous small abscess cavities; and (3) co- 
alescence of the small cavities to form a 
single large one containing irregular pieces 
of freely-movable sloughed lung paren- 
chyma. 

This complication of lobar pneumonia 1s 
probably due to vascular thrombosis and 
thus represents an infarcted lobar pneu- 
monia. 


Paul K. Danner, M.D. 
Department of Radiology 
Cincinnati General Hospital 
Cincinnati, Ohio 45229 


We would like to express our apprecia- 
tion to Drs. Warren Nafis and Donal 
Sweeney, for permitting us to review their 
case, and to Drs. Yahya Berkman, Alan 
Chambers and Jose Caceres for transla- 
tions of foreign articles. 
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PULMONARY EDEMA WITHOUT CARDIOMEGALY* 


By THOMAS S. HARLE, M.D.,t JAMES T. KOUNTOUPIS, M.D.,t MAX L. M. BOONE, M.D.,§ 
and HERBERT L. FRED, M.D.| 
HOUSTON, TEXAS 


B SICIANS often hesitate to diagnose 
pulmonary edema when roentgenogra- 
phy of the chest shows no cardiomegaly. 
In this communication we emphasize that 
pulmonary edema of both cardiac and non- 
cardiac origin does occur in the presence of 
a normal sized heart. 


MATERIALS AND METHODS 


We have recognized pulmonary edema 
without cardiac enlargement in 37 patients 
with a variety of disorders (Table 1). 
Twenty-four patients were male and 13 
were female. The youngest was 6 months of 
age and the oldest was 61 years. Thirty of 
the patients were observed during a 2 year 
period (1965—1967). 

The diagnosis of pulmonary edema was 
based on the roentgenographic appearance 
of the lungs, the occurrence of an event 
capable of inducing pulmonary edema, 
physical findings indicative of congestive 
heart failure in some patients, and a charac- 
teristic clinical course. The heart was con- 
sidered normal in size primarily on the 
basis of its roentgenographic appearance 
(including a comparison with previous 
chest roentgenograms) but also by mea- 
surement of the cardiothoracic ratio and 
use of height-weight charts. In evaluating 
the cardiac silhouette, we took into ac- 
count any deviation from the standard 
view, such as supine position of the patient 
combined with tube-film distance of less 
than 6 feet (13 cases), or lack of a full in- 
spiration (2 cases). The diagnosis of pul- 
monary edema and a normal sized heart is 
presumptive, however, except when con- 
firmed at necropsy (vide infra). 


* Presented at the Sixty-ei 


TABLE | 
PULMONARY EDEMA WITHOUT CARDIOMEGALY 


No. of 
Patients 


Cardiovascular 


Ischemic heart disease 7 
with acute myocardial infarction 4 
without acute myocardial infarction 3 

Mitral stenosis 

Acute glomerulonephritis 

Fluid overload 


Neurologic 


Postictal 3 
Head trauma 2 
Subarachnoid hemorrhage I 


Allergic 


Blood transfusion reaction I 
Benadryl 
Para-aminosalicylic acid 


€ C3 


Pb pd 


Miscellaneous 


Uremia 

Exercise at high altitude 
Near-drowning 

Systemic lupus erythematosus 
Hanging 

Suffocation 

Inhalation of illuminating gas 
Snake bite 

Heroin intoxication 


ee poi pi t e $3. O C2 


| 


Total 


C 
~q 


RESULTS 
ROENTGENOGRAPHIC FINDINGS 
All patients had an initial chest roent- 
genogram which showed pulmonary 
parenchymal lesions consistent with edema. 
The edema varied greatly in appearance 


hth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 1967. 
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hic. 1, Acute myocardial infarction. Chest roen tgenograms taken (4) 8.10.60, on adm 


after digitalis and diuretic therapy. 
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; Table 11), and no correlation was con nguration occurred only 13 times. 
petween the patterns observed and Pleural effusions, always small, were infre- 
the underlying disease process. The edema quent. 


»lateral in all but 2 patients and dif. Occasionally, the pare 
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onary edema of altitude. Chest roentgenograms t jose 
3) 4-3-61, after descent to lower altitude and administration of oxygen, 


aia Vile om DE 





i 
X 





Pic. 4. 


J 


55 





(4) 3-13-66. Blood transfusion reaction in patient with mediastinal lymphoma. 


(B) 3-16-66. Spontaneous resolution. 


ind appeared in the other. In all patients, 
however, the densities resolved promptly, 
»ften spontaneously or after use of digitalis 
or diuretics. 

Review of serial roentgenograms revealed 
that the cardiac size in 7* of the patients 
with cardiovascular disease decreased as 
pulmonary edema resolved. Nevertheless, 
the heart still was within normal limits in 
size at the time of the initial stud v. 


^ 


* Ischemic heart disease, 3; acute glomerulonephritis, 2; and 
fluid overload, 2. 





PHYSICAL FINDINGS 

Four patientst had no abnormal cardio- 
respiratory findings. The remainder ex- 
hibited nonspecific changes such as tachyp- 
nea, tachycardia, and rales. Fever, cough, 
cyanosis, or distended neck veins were 
unusual, and chills, signs of consolidation, 
or significant alteration of blood pressure 
did not occur. A  protodiastolic gallop 
rhythm indicating failure of the left ven- 


T Uremia, 2; acute glomerulonephritis, I; and postictal pulmo 


nary edema, 1. 





Fic. 4. Subarachnoid hemorrhage. (4) 10-27-62. Roentgenogram made with mobile unit in obese patient 
lying supine. (B) 10-30-62. Spontaneous resolution. 





f 


tricle was audible in 1 patient with acute 
glomerulonephritis, in another with svs- 
temic lupus erythematosus, and in § of 
those with ischemic heart disease. 


LABORATORY FINDINGS 


The total and differential leukocyte 
counts were within normal limits in most 
cases, but values as high as 20,800/cu. 
mm. with 92 per cent polymorphonuclear 
neutrophils were observed. Sputum, when 
present, was scanty, frothv, occasionally 
blood tinged, but never purulent. The 
electrocardiogram occasionally was normal, 
usually showed sinus tachycardia, often re- 


T. S. Harle, J. T. Kountoupis, M. L. M. Boone and H. L. Fred 


Jurv, 1968 





lic. s. Systemic lupus erythematosus. 


Chest roentgenograms taken (4) 2-12-66, 
on admission; and (B) 2-13-66, and (C) 
2-15-66, after digitalis and = diuretic 
therapy. Three months previously this 
patient had exhibited 47/atera/ pulmonary 
edema which responded promptly to 
digitalis and diuretic therapy. 


vealed nonspecific ST and T wave changes, 
but was of diagnostic value only in the pa- 
tients with acute myocardial infarction. 
Cardiac catheterization revealed elevated 
pulmonary arterial pressure and normal 
left atrial pressure in a patient with acute 
pulmonary edema of altitude,‘ and ele- 
vated pulmonary capillary wedge pressure 
in a patient with acute pulmonary edema 
resulting from mitral stenosis. 


NECROPSY FINDINGS 


Seven patients died during the acute ill- 
ness. Of these, 4 were examined post mor- 
tem. One had myocardial infarction, an- 


Vor. 103, No. 3 


other had acute glomerulonephritis, and 3 
were uremic. All had pulmonary edema 
and hearts of normal size and weight. 


DISCUSSION 


Pulmonary edema without cardiomegaly 
has important diagnostic and therapeutic 
implications. Our observations support the 
claim that roentgenographic evidence of 
pulmonary edema sometimes precedes the 
onset of conventional clinical manifesta- 
tions, 7 Furthermore, even when the 
edema results from heart disease (particu- 
larly acute myocardial infarction or mitral 
stenosis), findings such as cardiomegaly, 
tachycardia, protodiastolic gallop rhythm, 
rales, or distended neck veins may be ab- 
sent. Failure to appreciate these facts 
may have been responsible for initial diag- 
nostic errors in some of the cases presented 
here (Table m1). In 5 patients a roentgeno- 
graphic interpretation of pneumonia led to 
institution of antibiotic therapy which was 
discontinued when the true nature of the 
illness became evident. 

The pathogenesis of pulmonary edema in 
patients with, and especially in those 
without, cardiac disease is complex and not 
always clear. Indeed, "the literature on 
the subject is voluminous, controversial, 
and even contradictory."! Sudden intensi- 


Tase Il 


ROENTGENOGRAPHIC APPEARANCE OF 
PULMONARY EDEMA 


Bilateral 35 


Diffuse 
patchy infiltrates IO 
congestive changes Jg 
Perihilar-homogeneous I3 
Localized-patchy 


Miliary 
Lymphangitic 

Unilateral 2 
Multiple nodular I 
Diffuse congestive [ 


Total 37 


Pulmonary Edema without Cardiomegaly 
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TABLE III 


INITIAL DIAGNOSIS IN PATIENTS WITH 
PULMONARY EDEMA 


No. of Patients 


Pulmonary edema 2 
Bacterial pneumonia 

Aspiration pneumonia 

Apical tuberculosis 

Miliary tuberculosis 

Pulmonary fibrosis 

Lymphangitic metastases 


Bebo d bM e UU A 


Total 37 


fication and critical elevation of pulmonary 
capillary pressure is the fundamental cause 
of the edema in patients with left ventricu- 
lar failure or pulmonary venous hyper- 
tension of any origin. Decreased osmotic 
pressure of the blood also may play a con- 
tributory role. In other cases, the edema 
may be related primarily to increased 
permeability of the pulmonary capillaries. 
Regardless of the mechanism(s) involved, 
pulmonary edema can appear in a variety 


of disorders without concomitant cardio- 
megaly 1—$,8—10,18,15.18 


SUMMARY 


Pulmonary edema of both cardiac and 
noncardiac origin can occur in the presence 
of a normal sized heart. Cognizance of this 
fact can prevent significant diagnostic and 
therapeutic errors. 


Thomas S. Harle, M.D. 
Department of Radiology 
Baylor University 
College of Medicine 
Texas Medical Center 
Houston, Texas 77025 


Doctors William R. Christensen, Edward 
B. Singleton, and Gerald D. Dodd made 
available the roentgenograms of 4 patients 
included in this report. 
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NEEDLE ASPIRATION BIOPSY OF LOCALIZED 
PULMONARY LESIONS WITH AMPLIFIED 
FLUOROSCOPIC GUIDANCE* 

By G. MELVIN STEVENS, M.D., M.St JOHN F. WEIGEN, M.D., D.Sc.,f and 
GLEN A. LILLINGTON, M.D., M.S., F.R.C.P.(C) 


PALO ALTO, CALIFORNIA 


É radiologist's ability to designate 
the specific cause of localized pulmon- 
ary disease is frustratingly poor. His con- 
tribution to diagnosis in such situations 
can, however, be greatly enhanced by the 
prudent application of percutaneous needle 
biopsy of the lung. The usefulness of this 
technique is now well established and 
earlier objections, #.¢., pneumothorax, he- 
moptysis, tumor dissemination, air embo- 
lism and tissue specimen inadequacy have 
been largely overcome, or have proved 
groundless. The adoption of image amplifier 
fluoroscopy for visually guided biopsy, the 
use of small caliber needles and improve- 
ment in cytologic techniques have made it 
possible to diagnose, with a high degree of 
accuracy, not only large lesions, but also 
those under I cm. in size, whether they are 
peripherally or centrally located. The 
method to be described entails little or no 
pain and under favorable circumstances 
can be performed on an outpatient basis, 
thus circumventing the additional costs of 
hospitalization. 

Needle aspiration biopsy is an appro- 
priate technique for the radiologist to per- 
form because of his familiarity with: (1) 
the use of image amplifier fluoroscopes; 
(2) depth localization techniques; (3) 
needle puncture methods; and (4) differ- 
ential diagnosis of pulmonary diseases 
based on chest roentgenograms. 

In this presentation, we will describe 
our experience with needle aspiration 
biopsy of 100 localized pulmonary lesions 
in the hope that others will be encouraged 
to use this valuable method. 


HISTORIC BACKGROUND 


In 1883, Leyden’ first described the use 
of needle aspiration biopsy for the diagno- 
sis of infectious diseases of the lung. Only 
3 years later, Menetrier!? became the first 
to use the method to diagnose a pulmonary 
neoplasm. In his case the sputum cytologic 
diagnosis of bronchogenic carcinoma was 
confirmed by percutaneous biopsy in a 51 
year old man. Others have subsequently 
introduced the use of large caliber biopsy 
needles designed to grasp, cut and retain 
small pieces of tissue,® 137428,4 but these 
techniques are most suitable for large, peri- 
pherally situated localized pulmonary le- 
sions and for diffuse infiltrations of the 
lung. The use of fluoroscopic guidance to 
permit the accurate passage of the biopsy 
needle into small or centrally located pul- 
monary lesions has been an important ad- 
vance. The reliability of needle biopsy in 
comparison with other diagnostic methods 
for pulmonary diseases has been stressed 
by Sabour ef al. and Aronovitch et al? 

Extensive longterm experience with 
needle aspiration biopsy was reported by 
Rosemond ef 47. and later by Lauby et 
al.) They emphasized that biopsy with the 
patient in the horizontal position would 
help to avoid air embolism. The absence of 
tumor implants along the needle tract, from 
their experience and that of others, reduced 
undue concern about this theoretic hazard. 
Serious complications arising from needle 
biopsy have, with the passage of time, 
proven rare indeed. Among the references 
cited in the bibliography to this paper are 
included over 2,700 biopsies of the lung 


*Presented at the reus Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 1967. 


From the Departments o 
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561 


Py 


and mediastinum in which more than 1,100 
malignancies were included. In only two 
instances’ has tumor seeding been recog- 
nized. Six fatalities are recorded in this 
group: 2 from hemorrhage, 1 from ten- 
sion pneumothorax! and 1 from air embo- 
lism; 2 patients of Lauby ef al.” 
causes probably unrelated to the biopsy. 
In addition, 5 instances of moderately 
severe bleeding after biopsy have been en- 
countered, 5151»? Symptomatic pneumo- 
thorax occurs infrequently with only oc- 
casional necessity for re-expansion by 
closed intercostal drainage.'! The incidence 
of pneumothorax is related to the thorough- 
ness with which one looks for it, and the 
frequency of intubation is often a reflec- 
tion of the aggressiveness which prevails 
in treating pneumothorax. Concern about 
the potential dissemination of infection or 
increased incidence of empyema resulting 
from needle biopsy has also proved un- 
tounded.” 

Dahlgren and Nordenstrom* have re- 
vitalized interest in needle biopsy of the 
lung by their adoption of biopsy guidance 
techniq ues using image ampliner fluoro- 
scopy and | television. They also encouraged 
the use of small caliber (0.9-1.1 mm. O.D.) 
needles. Their experience totals over 800 
cases, the first 365 of which are summarized 
in a recently published monograph.? This 
report stresses the safety of the procedure 
and the high diagnostic accuracy. They 
have tried numerous modifications of the 
biopsy instrument and finally returned to a 
simple, small caliber, spinal-type needle 
with standard bevel for most cases. They 
advocate the use of a punch-tvpe needle 
with bayonet stylet for lesions which are 
very firm in consistency. 

The use of Franklin-Silverman or Jack 
biopsy needles has proved efficacious in the 
diagnosis of diffuse pulmonary infiltra- 
tions ^?! and is probably superio? to the 
aspiration biopsy technique i in this type of 
disease. This method provides larger tissue 
specimens but would seem to increase the 
risk of complications when deep seated 
lesions are biopsied. Hauber! has reported 
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a particularly favorable experience with 
this method in 320 thoracic lesions, 250 of 
which were in the lung. A histologic diagno- 
sis was obtained in 92 per cent of the lesions, 


EQUIPMENT 


The ne is simple and 1nexpen- 
sive (Fig. 1). lesions reported herein 
were biopsied [ith à No. 18 needle. Initially 
we used a standard No. 18 spinal need ile 
and subsequently the Franseen needle tip 
modification? was adopted, but without a 
recognizable improvement in results. More 
recently, a thin-walled No. 18 aortogram 
needle with a standard bevel has been em- 
ploved in biopsying the last 65 patients. 
Three and 6 inch needles of this type will 
be adequate for nearly all situations. 
Needles of lesser caliber do not respond as 
well to guidance because of their flexibility. 

For small lesions, or those near the 
heart, mediastinum, central vessels or 
diaphragm, it is necessary to guide the 
needle to the desired site under direct 
fluoroscopic control, Because lead gloves or 
metal instruments, with which one might 
hold the needle, tend to obscure the lesion 
or adjacent landmarks, it is desirable to 
have a radiolucent neec lle holder. We have 
made a device of balsa wood, which serves 
this purpose very well (Fig. 2, .7 and B). 
It consists of two 8 inch mirror image 
pieces which are designed to conform to 
the needle hub so that firm control 1s main- 
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Fic. 1. Needle biopsy equipment. 


tained when the needle hub is grasped be- 
tween the two pieces. The two parts easily 
separate and are removed when the needle 
is in place. A 30 cc. Luer-Lok syringe is 
suitable for aspiration. It should be pre- 
tested to assure a tight fit between svringe 
and piston. In the event of symptomatic 
pneumothorax, a needle such as the Clagett 
“S” type, a three-way stopcock and 5o cc. 
syringe should be available for pulmonary 
re-expansion. 

Since most Radiology Departments are 
not equipped with biplane or “C”? arm 
Image amplifiers, we would like to empha- 
size tae use of less direct methods of depth 
localization using only one plane. The 
rationale and technique of biplane or “C” 
arm amplifier use for this purpose should 
be obvious to all radiologists. While these 
aids are advantageous, they are not essen- 
tial. All of the biopsies herein reported 
were performed without these refinements. 





Fic. 2. (4 and B) Balsa wood needle 
guidance device. 
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TABLE I 


INDICATIONS FOR NEEDLE ASPIRATION BIOPSY 














1. Medical contraindication to thoracotomy 

2. Patient refusal of thoracotomy 

3. Metastatic disease confirmation 

4. Bilateral or other inoperable disease 

5. Unresolved "pneumonia" 

6. Tissue diagnosis of carcinoma for preoperative 
irradiation 

7. Confirmation. of suspected benign localized 
disease 

8. [n short, any persistent, indeterminate, local- 
ized lesion of the lung which cannot be diag- 
nosed on sputum examination 





INDICATIONS 


Table 1 lists the common indications for 
needle aspiration biopsy. 


CONTRAINDICATIONS 


Since this procedure carries with it less 
risk than most alternative procedures, 
there are onlv relative contraindications. 
In the presence of severe pulmonary hyper- 
tension, the risk of postbiopsy bleeding is 
greater and the danger must be weighed 
against the potential benefit from the pro- 
cedure. Hemorrhagic diathesis would con- 
traindicate needle biopsy except under the 
most urgent circumstances. Because the 
risk of bleeding would be greater and a 
tissue diagnosis would not be obtained, one 
would avoid biopsying an arteriovenous 
malformation. The suspicion of Ecchino- 
coccus cysts, uncontrollable coughing or 
the inability of a patient to cooperate 
would make needle biopsy unwise. 


TECHNIQUE 
PREPARATION FOR BIOPSY 


With the patient placed horizontally on 
the fluoroscopic table in a position which 
allows the most direct approach and clear- 
est visibility, the lesion is localized fluoro- 
scopically, using a metallic instrument. A 
small metallic marker is then taped to the 
skin at this site and after confirmation of 
Its correct position, it is pressed into the 
skin so that the imprint remains. The 
marker is removed and the area 1s prepared 
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with disinfectant solution, followed by 
local anesthesia infiltration at the marker 
imprint site. When possible, one should 
avoid passing the biopsy needle adjacent 
to the inferior margin of a rib since the 
intercostal artery is only partly shielded. A 
local anesthetic is injected down to the 
pleura. A tiny, No. 11, bistoury blade skin 
incision diminishes the chance of picking 
up extraneous tissue fragments on the 
needle tip, reduces skin friction on the 
needle shaft which makes tumor resistance 
less perceptible and serves as a practical 
test of bleeding time.  . 

Án empty stomach is advisable, but no 
premedication 1s routinely given. 


DEPTH DETERMINATION 


If a lesion is small or if it lies in a rela- 
tively immobile portion of the lung, że., 
apex or hilum, we have found it useful to 
obtain tomograms with the patient in the 
optimal biopsy position. By caliper mea- 
surement of the tabletop-needle entry site 
distance and subtraction of the tomo- 
graphically determined tabletop-lesion dis- 
tance, one can determine the approximate 
lesion depth from the skin surface. 

The approximate depth can also be 
determined by knowledge of the relative 
magnification of the lateral chest -oentgen- 
ogram as compared to the actual lateral 
chest measurements. By opening the fluoro- 
scopic shutters wide and circling the biopsy 
needle in place in the lesion, one utilizes the 
principle of parallax to confirm that the 
proper depth for biopsy has been chosen. 

Quite often the consistency of a localized 
pulmonary lesion is recognized by the in- 
creased resistance of needle penetration. 
When the lesion is particularly firm, one 
can often fluoroscopically see a slight de- 
flection of the needle as the tip reaches the 
mass. Such lesions are probably best biop- 
sied with the use of the punch-type needle 
tip described earlier. 

Once the lesion is impaled on zhe needle 
tip, it is generally possible to move the 
lesion by gentle manipulation of the needle 
hub, thus confirming the proper depth for 
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biopsy. Constant superimposition of needle 
tip and lesion during respiratory excursions 
with the needle in place makes use of the 
same principle. The latter two procedures 
are not applicable when the lesion is fixed 
or is located in the apex or hilum. 

Occasionally it is advantageous to have 
the patient rotate into an oblique position, 
with the needle in place, to confirm proper 
depth insertion for biopsy. If the needle 
passes through a heavily muscled portion 
of the thorax, however, it may partially 
back out when exertion during turning 
causes the muscles to contract. This may 
be overcome by a patient-rotating device 
such as the Cordis Rotocor. 


ASPIRATION BIOPSY 


The needle is generally inserted through 
the pleura during suspended respiration, 
then quiet respiration is allowed during 
depth localization procedures. When the 
needle tip is believed properly placed, the 
stylet is withdrawn and the 30 cc. Luer- 
Lok syringe, pretested for tight suction, is 
immediately attached. Two or three short, 
in-and-out penetrations of the needle are 
made and the needle rotated while vigor- 
ously applying aspiration suction. The 
needle is then withdrawn while suction is 
continued. This maneuver increases the 
yield of cells and tissue. After withdrawal 
of the needle the patient is watched care- 
fully for any adverse effects. Expiration 
posteroanterior chest roentgenograms are 
routinely taken immediately after the pro- 
cedure and at 1 and 24 hour intervals. If no 
pneumothorax or other complication is 
present after 1 hour, the patient is allowed 
to leave the X-ray Department and return 
to his room, or home if he is an outpatient. 

We have found that if the volume of 
material aspirated on biopsy is minimal, 
one can omit the cytology smears and wash 
out the needle and syringe in a small vol- 
ume of sterile saline. From this saline solu- 
tion, cultures, smears and pathology prep- 
arations can be made. Cellular distortion 
begins swiftly and is definitely recognizable 
in I5 minutes, thus cultures must be made 


Vot. 103, No. 3 


rapidly and residual material placed in 
fixative. Multiple dose injectable saline 
should be avoided since it contains anti- 
bacterial preservative. 


SPECIMEN HANDLING 


In the usual case, only a few drops of 
lung material are aspirated and much of 
the specimen may remain in the needle. 
Dividing this minimal amount of material 
into preparations for pathology, bacteriol- 
ogy and smears or special stains requires 
a careful technique. When only a minimal 
amount of material is aspirated, one may 
lave to sacrifice certain preparations for 
the sake of the one which will most likely 
provide a specific diagnosis. 

Cytology preparations are made by 
2jecting a small amount of the aspirated 
ung fluid on 2 or 3 slides, taking care to 
avoid contamination of the needle. If the 
lroplets are large, they are smeared lightly. 
[f they are small, they are not smeared, 
since this procedure tends to rapidly dry 
the cells and cause their distortion, even 
when immersion in a fixative 1s Immediate. 
[he slides are then quickly immersed in 
ilcohol. Air-dried smears for Gram stain, 
icid-fast stain or other special stains are 
prepared similarly, but here a thin smear 
s required. 

A small amount of aspirate is then 
4jected into a tube of sterile saline for 
;rompt transfer to appropriate anaerobic 
ind aerobic microbiologic culture media. 

Three or 4 cc. of Bouin’s preservative 
picric acid and formaldehyde) are then 
ispirated once or twice from a specimen 
;xottle and tumbled in the syringe to free 
iny tissue fragments attached to the wall, 
hen gently ejected into the Bouin's solu- 
1on specimen bottle. Any remaining frag- 
nents in the syringe are teased off with a 
swab-stick moistened with Bouin’s solu- 
‘ion. In this way, cells and tissue fragments 
ire thoroughly removed from the needle 
ind syringe. 

After 2 to 4 hours preservation, the 
specimen is spun down and a cell button 
orepared for sectioning. The remaining 
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liG. 3. Adenocarcinoma of papillary type diagnosed 
from tissue aspirated on needle biopsy. 


Bouin’s solution is passed through a 
Millepore, or similar filter, so that nearly 
every cell is removed for cytologic study. 
Excellent slides can result (Fig. 3). 


PATIENT MATERIAL 


This report represents an appraisal of 
100 lesions biopsied 1n a 3 year interval by 
the technique described above. Two of the 
authors (GMS and JEW) performed most 
of the biopsies with a few being done by 
other members of the radiology staff under 
our guidance. Most of our patients were 
sent for needle biopsy after all conventional 
diagnostic methods had failed to yield a 
diagnosis. More recently, needle biopsy 
has been performed early in the diagnostic 
sequence in some patients as soon as bacte- 
riologic and cytologic sputum studies are 
found to be negative. Among the group 
biopsied are several who were considered 
too poor a risk for anesthesia, bronchoscopy 
or thoracotomy. 

Sixty-two patients were biopsied on an 
outpatient basis. The remaining 38 were 
biopsied in the hospital, either because the 
patient was already hospitalized when the 
biopsy was requested, or because their 
disability or increased risk status made it 
advisable. 

During 126 procedures on 100 lesions, 
192 biopsies were performed. Sixty-four 
lesions were biopsied twice during the 
same procedure in an effort to determine 
whether more representative tissue, and 
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Tase IJ 


DIAGNOSTIC ACCURACY OF NEEDLE BIOPSY IN 
IOO LOCALIZED LESIONS 


Proven Malignant Lesions 62 
Needle Biopsy Result 
Malignant 52 
Malignancy suspected (3 later 
proven by surgery) 4 
Nonmalignant (false negatives) 6 
Proven Benign Lesions 38 
Needle Biopsy Result 
Specific organism cultured 7 
Benign neoplasm 4. 
Granuloma 7 
Infected cyst or abscess 4 
Miscellaneous infection 5 
Benign but nonspecific disease 9 
Malignancy diagnosed (false positives) 2 





Total 100 


therefore more accurate diagnosis, would be 
obtained by biopsying more than one area 
of the same lesion. A second, separate bi- 
opsy procedure was done for 17 patients 
and in 6, a third biopsy procedure was per- 


formed (Table 11). 


RESULTS 


A correlation of surgical observations, 
surgical pathology, autopsy, culture, clini- 
cal course and roentgenographic findings 
has served as the standard against which 
the accuracy of needle biopsy was com- 
pared. From a study of this information it 
would appear that 62 of the lesions biopsied 
were malignant. Of these, 52 had a definite 
diagnosis of malignancy for an accuracy of 
84 per cent. The 4 "suspicious" reports are 
not counted in this figure. 

The diagnoses on 38 lesions were benign, 
specific or nonspecific entities as indicated 
in Table 11. When dealing with a persistent, 
localized pulmonary lesion, the primary 
concern is to exclude malignancy. Even 
though the diagnosis may not be histo- 
logically or bacteriologically precise, as was 
the case in 9 lesions, the benign result may 
provide information to justify further ob- 
servation before surgery. This is partic- 
ularly useful in patients who are high risk 
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surgical candidates. A specific hist 
or culture diagnosis was therefore pro 
in 79 per cent of the lesions. An acc 
distinction between benign and mali 
disease in these localized pulmonary | 
was established or placed in the susp 
category in 92 per cent. 

Nine patients had no evidence of : 
nancy, but insufficient material a 
architecture to allow a specific diag 
Included in this category were | 
whose final diagnosis was bronchc 
cyst, Wegener's granuloma, rejectior 
nomenon of the lung following renal 
plant, tuberculosis and Runyon tyr 
acid-fast granuloma. 

Fight lesions proved eventually 
tuberculosis, but only 3 of these 
diagnosed specifically by culture, re 
tion of acid-fast organisms and/or c 
ing granuloma from needle biopsy. I 
the 8, neither smears nor cultures 
made due to the suspicion of malig 
and the paucity of the biopsy. 

Of 17 lesions having 2 biopsy proce 
the diagnosis was established in 6 c 
second procedure, Six patients had 
opsy procedures. In 2 the diagnosi 
made on the third biopsy. Just as m 
sputum cytology specimens improv 
yield, so do multiple pulmonary bic 

Lesions representative of those bi 
are shown in Figures 4, 4 and B; 5. 
8, Zand B; and 9, 4 and B. 


COMPLICATIONS 


Pneumothorax was observed at 
time during the series of 3 exp! 
roentgenograms in 39 instances foll 
126 procedures (31 per cent). Most 
pneumothoraces were small, comi 
asymptomatic and spontaneously res 
In 9, however, the extent of pneumot 
or the presence of dyspnea caused 
institute closed intercostal draina 
speed re-expansion of the lung. One p 
who was dyspneic at rest, due to adv 
emphysema, became extremely sh: 
breath following a very minimal pn 
thorax. A serious complication was a’ 
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l'1G. 4. (4 and B) Male, 67 years of age, with aortic stenosis and enlarging mass in left hilum. Bronchoscopy, 
sputum, supraclavicular lymph nodes and bronchography were all negative. A small cell bronchogenic 
carcinoma was found on needle biopsy and was treated by radiation therapy. 


by promptly putting a No. 15 needle in the 
pleural space and evacuating air with each 
respiratory movement, using a large sv- 
ringe and three-way stopcock, until the 
patient was intubated. 

An analvsis of the incidence of pneumo- 
thorax in those patients biopsied two times 





lic. $. Asymptomatic, uncalcified, solitary nodule 
was proven to be a hamartoma on needle biopsy 
thus avoiding a thoracotomy. Tomographic insert. 


in the same procedure showed 25 pneumo- 
thoraces in 64 procedures in this category 
contrasted with 14 pneumothoraces in 62 
single biopsy procedures. Eight of the 9 
re-expansion procedures were done for 
patients biopsied twice in. the same pro- 


1 


Itc. 6. A 72 year old male refused thoracotomy for 
a left apical lesion. Alveolar cell carcinoma was 
proven on a second biopsy. With this evidence, 
patient agreed to surgery. 





‘ic. 7. Asymptomatic female, 47 years of age had a 
cavitating lesion in the right apex. Sputum exami- 
nation was negative. The clinical diagnosis was 
an abscess cavity or a tiny cavitating carcinoma. 
Coccidiomycosis was proven on culture. Tomo- 
graphic insert. 


cedure. Because of this, the slightly in- 
creased yield in positive pathology diag- 
noses hardly seems justified. It would seem 
prudent to obtain one good biopsy, have 
it analyzed, and then repeat the procedure 
in separate sessions if neccessary. 

Six patients had brief hemoptysis in the 
form of blood-tinged sputum. Bleeding 
stopped within minutes in all. A small 
hemopneumothorax occurred in I patient 
and brief hypotension in another. 

No evidence of tumor dissemination 
along the needle tract has been observed, 
nor has any infection been spread (Table 
III). 


DISCUSSION 


An argument might be advanced against 
needle biopsy in those patients who prove 
to have bronchogenic carcinoma on the 
basis that the lesion must be resected any- 
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way. The fact is that preoperative irradia- 
tion in some patients provides the only 
hope of achieving resectability and, in 
others, the cell type and the location or ex- 
tent of the tumor make radiation therapy 
the only reasonable therapeutic choice. 
Some patients who initially refused thora- 
cotomy were agreeable when pathologic 
proof of their tumor was established by 
needle biopsy. In others, definite proof of a 
benign lesion obviated an otherwise in- 
evitable thoracotomy. 

Stress should be placed upon the fact 
that a nonmalignant diagnosis must not 
be taken as conclusive proof of the ab- 
sence of malignancy. Even after repeated 
biopsy, if a specific diagnosis is not estab- 
lished and the lesion persists, thoracotomy 
Is mandatory. 

One potentially disastrous and entirely 
preventable complication of needle biopsy 
IS progressive or tension pneumothorax. A 
careful clinical and roentgenographic fol- 
low-up is required for 24 hours. It should be 
emphasized that pneumothorax may de- 
velop after the immediate postbiopsy and 
1 hour roentgenograms show none. The 
latter is rarely symptomatic, however. 
Rebiopsy while pneumothorax exists is 
futile because of the mobility of the lung. 

The success of needle biopsy of the lung 
rests not only on the accuracy and ade- 
quacy of the biopsy, but equally impor- 
tantly on the skill and meticulous tech- 
nique of the cytologist-pathologist and the 
bacteriologist. While our referring clini- 
cians have been extremely pleased with the 
high yield of diagnosis by this method, we 
expect that with additional experience, 
results will improve. Such has been the 
case with Dahlgren and Nordenstrom.’ 
Some lesions, however, do not lend them- 
selves easily to needle biopsy; e.g., broncho- 
genic cysts and neurogenic tumors (because 
of their firmness), and perfection must not 
be expected. 

Some would reserve needle biopsy for 
those lesions which could not be diagnosed 
by any conventional means. We believe 
that needle biopsy should be used earlier 


VoL. 103, No. 3 Needle Aspiration Biopsy of Pulmonary Lesions $69 





l'1G. 8. (4 and B) Cavitating mass in the left upper lung was undiagnosed after extensive investigation. 
A thoracotomy was considered but needle biopsy of the upper rim of the cavity proved an infectious 
abscess. The lesion disappeared on medical management. 


10-4-65 





liG. 9. (4 and B) Cavitating mass in the left upper lung was diagnosed as either a neoplasm or an abscess. 
All studies were negative. A squamous cell bronchogenic carcinoma was established on needle biopsy. 
Tomographic insert. 
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COMPLICATIONS FOLLOWING 126 NEEDLE 
ASPIRATION BIOPSY PROCEDURES 


Pneumothorax 39 
Brief hemoptysis 6 
Transitory hypotension 1 
Small hemopneumothorax I 


and more frequently to shorten the diag- 
nostic interval, and allow more prompt 
definitive therapy. When malignancy is 
established by needle biopsy, the extent 
of spread and the possibility of resectability 
should then be assessed by bronchoscopy 
and supraclavicular lymph node biopsy. 


SUMMARY AND CONCLUSIONS 


1. Needle aspiration biopsy of localized 
pulmonary lesions is a simple, safe, and 
practical diagnostic procedure. 

2. The diagnostic yield of this procedure 
exceeds that of any other method other 
than diagnostic thoracotomy. 

3. With the use of No. 18, thin-walled 
needles and amplifier guidance, lesions 
either in the central or peripheral portion 
of the lung are accessible for biopsy. 

4. No serious complications were en- 
countered in 126 biopsy procedures. 

5. Even though undiagnosed by con- 
ventional means, 85 per cent of the malig- 
nancies and 79 per cent of all lesions were 
accurately identified by needle biopsy. 

6. If initially unsuccessful, a second or 
third biopsy will significantly increase the 
diagnostic yield. 


G. Melvin Stevens, M.D. 
Department of Radiology 
Palo Alto Medical Clinic 
300 Homer Avenue 

Palo Alto, California 94301 


Biopsies were performed at the Palo Alto 
Clinic, Palo Alto Veterans Administration 
Hospital and the Palo Alto-Stanford Hospital 
Center. Gratitude is expressed for outstanding 
pathology interpretations of this material and 
many useful suggestions by Drs. John Differ- 
ding and Jon Kosek. 
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SCIMITAR SYNDROME* 
REPORT OF A CASE WITH UNUSUAL VARIATIONS 


By RODNEY J. BESSOLO, M.D.,f and FRANK E. MADDISON, M.D. 


SAN FRANCISCO, CALIFORNIA 


HE scimitar syndrome was first de- 

scribed by Coopert and Chassinat? in 
1836. Park" contributed the first case re- 
port to the American literature in 1912 
and Dotter e/ a7? were the first to apply 
angiocardiography to establish the clinical 
diagnosis. In 1966, Jue eż a/."! reviewed the 
literature and added 4 cases. 

The scimitar syndrome consists of several 
changes. An anomalous vein drains the 
lower lobe or all of the right lung into the 
inferior vena cava at or below the dia- 
phragm. Most commonly the entire lung 
is drained by the anomalous vein (41 of 46 
cases).' The right lung is hypoplastic and 
the right bronchial tree develops abnor- 
mally. Anatomically, the right bronchial 
tree may resemble the left bronchial tree, 
but the middle lobe bronchus may be 
absent, or, occasionallv, bronchial divertic- 
ula may be present, representing hypo- 
plastic bronchi.? Depending on the degree 
of hypoplasia of the right lung, the heart 
assumes a variable dextroposition. Com- 
monly, the right pulmonary artery is hypo- 
plastic, stenosed, or absent. »9-11.1615 Tn 
some patients (11 of 58) the abdominal 
aorta or its branches supplies the right 
lower lobe of the lung.*! Although unusual, 
the arterial supply to the right lung may be 
from the descending thoracic aorta.? Other 
associated anomalies are bronchiectasis,’ 
anomalous right diaphragm,®!® ventricular 
septal defect,^*! patent ductus arterio- 
süs, %18 atrial septal defect, 3:12.17 coarcta- 
tion of the aorta, and arteriovenous 
aneurysm of the right lung.’ 

In the following case, features not pre- 
viously described are presented. 


REPORT OF A CASE 


A 49 year old white man was admitted to the 
Veterans Administration Hospital of San 
Francisco in May, 1967, because of progressive 
dyspnea on exertion. The pulmonary symptoms 
began in 1942 with chronic cough, intermittent 
left and right chest pain, occasional hemopty- 
sis, and production of copious yellow sputum. 
The patient had been discharged from the 
Army in 1943 because of asthma. He was smok- 
ing one pack of cigarettes per day. 

The results of the physical examination 
were unremarkable. An  electrocardiogram 
showed abnormal atrial depolarization with 
the initial P vector to the right. Earlier electro- 
cardiograms in 1942 were reportedly normal. 
Pulmonary function studies were unsatisfac- 
tory. The report on the earliest roentgenograms 
of the chest, in 1942, stated that the medias- 
tinum was shifted to the right from no apparent 
cause. 

The present roentgenogram of the chest 
(Fig. 1) revealed dextroposition of the heart 
with a small, faintly visualized anomalous vein 
descending obliquely toward the inferior vena 
cava behind the right border of the heart. 
Pleural pericardial adhesions could be seen at 
the right base. Bronchography (Fig. 2) re- 
vealed abnormal branching of the right bron- 
chial tree and apparent absence of the middle- 
lobe bronchus. Changes of chronic bronchitis 
were noted. 

The right femoral vein was catheterized by 
the Seldinger technique. The catheter entered 
the anomalous vein and an injection of 30 cc. 
of 60 per cent renografin revealed its course 
(Fig. 3). Anastomoses between the anomalous 
vein and the normal pulmonary veins that 
entered the left atrium were readily apparent. 
The catheter was then advanced into the main 
pulmonary artery where a pressure of 31/16 
mm. of mercury (mean 20 mm. of mercury) 
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Fic. 1. Posteroanterior roentgenogram of the chest 
shows cardiac dextroposition and sparse, distorted 
pulmonary markings on the right. The arrows — Fic. 3. Selective pulmonary venogram obtained 
outline the anomalous pulmonary vein. with an injection of contrast medium into the 
anomalous vein. The open arrow indicates the 
point where the anomalous vein entered the infe- 


= 


was recorded. An injection of 40 cc. of 60 per rior vena cava, Straight arrows indicate normally 
cent renografin into the main pulmonary draining veins; the curved arrows indicate small 
artery ( Fig. 4) resulted in demonstration of a veins that interconnect with the normal and the 
stenosis of the origin of the right pulmonary anomalous venous systems. 


artery with poststenotic dilatation. An abnor- 
mal branch from the right pulmonary artery 
was supplying the right lower lobe (Fig. 5). 





Fic. 4. Selective pulmonary arteriogram in the left 
posterior oblique projection. The arrows outline 
the narrow right pulmonary artery, seen through 
the open pulmonic valve. The contrast medium has 





Fic. 2. A right bronchogram shows changes of progressed farther in the left pulmonary artery 
chronic bronchitis as well as an anomalous branch- than in the right, attesting to the physiologic 


ing pattern. significance of the stenosis. 





5. Angiocardiogram obtained in the frontal 
projection with injection of contrast medium into 
the right atrium shows cardiac dextroposition and 


Itc, 


anomalous branching of the right pulmonary 
artery (solid arrow). The open arrows outline the 
narrow right pulmonary artery. 


Subsequent abdominal aortography by the 
Seldinger technique (Fig. 6) failed to reveal an 
anomalous arterial supply to the right lower 
lobe. 


DISCUSSION 


Anomalous venous drainage of the right 
lung into the inferior vena cava is uncom- 
mon. Of 68 instances of anomalous pulmo- 
nary venous drainage to the right atrium 
or its tributaries, Brody? found only 3 in 
which drainage entered the inferior vena 
cava. Shumacker and Judd" stated that in 
only 4 of 84 instances of such anomalous 
drainage was the inferior vena cava entered. 
When present, however, the diagnosis may 
usually be made by examination of the 
plain roentgenograms. Usually the heart is 
in dextroposition, secondary to hypoplasia 
of the right lung. The anomalous vein from 
which the syndrome derives its name is 
then seen adjacent to the right border of 
the heart in its characteristic scimitar con. 
figuration, 

Although other Investigators®3.17 have 
injected contrast medium into the anomal. 


Rodney J. Bessolo and Frank E. Maddison 


JuLy, 1968 


ous vein, anastomotic vessels connecting 
the anomalous vein and normal pulmonary 
veins have not been described previously. 
Another unique feature of our patient was 
the stenosis of the right main pulmonary 
artery with poststenotic dilatation, 


CLINICAL MANIFESTATIONS 

Because of repeated respiratory infec- 
tions or dyspnea, or both, the more severe 
abnormalities are discovered in childhood." 
Most of those discovered in adulthood are 
asymptomatic and are discovered by rou- 
tine roentgenography of the chest. On 
reviewing the literature, Jue et al" found 
such abnormalities described in 54 patients 
of whom 22 were in the pediatric age group; 
I9 of these 22 were females. The most com- 
mon symptoms are chronic cough, chest 
pain, dyspnea, asthma, or hemoptysis.! 
Often a soft systolic murmur is heard over 
the base of the heart. Abnormalities on 
electrocardiograms vary. The most com- 
mon abnormality is right ventricular strain, 
Catheterization will reveal that the oxygen 
saturation is higher in the inferior vena 





Hic. 6. Aortogram shows normal branches but no 
systemic arterial supply to the abnormal lung. 
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cava than in either the superior vena cava 
or the right atrium, 


ROENTGENOGRAPHIC MANIFESTATIONS 


The diagnosis is usually possible or may 
be suspected from the plain roentgenogram 
of the chest. A cardiac dex troposition is 
usually present. The anomalous vein mav 
be seen to curve gently downward toward 
the inferior vena cava, adjacent to the 
right atrium. Occasionally, pleural adhe- 
sions from previous pneumonitis may ob- 
scure the anomalous vein. Bronchography 
reveals anomalies of the right bronchial 
tree. Angiography with injection of con- 
trast medium directly into the anomalous 
vein or into the main pulmonary artery 
with subsequent circulation through the 
anomalous vein will substantiate the diag- 
nosis. Care should be exercised to define 
associated cardiovascular anomalies. Ab. 
dominal aortography may demonstrate 
an anomalous arterial supply to the right 
lower lobe. 


TREATMENT 


Asymptomatic patients require no treat. 
ment. Repeated pulmonary infections with 
bronchiectasis may indicate the necessity 
for lobectomv. 

The left.to.right shunt th rough the 
anomalous vein is often large.! When the 
shunt is hemodynamically significant and 
the patient symptomatic, surgical correc- 
tion of the lesion is indicated. The most 
effective treatment is anastomosis of the 
anomalous vein to the left atrium. 915 


SUMMARY 


A patient with the scimitar syndrome is 
reported. Stenosis of the right pulmonary 
artery and anastomoses between the anom. 
alous vein and normal pulmonary veins 
are features that have not been described 
previously, 


Rodney J. Bessolo, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 


Scimitar Syndrome 


REFERENCES 


1. Bourassa, M. G. Scimitar syndrome: report of 
two cases of anomalous venous return from 
hypoplastic right lung to inferior vena cava, 
Canad. M. A. F., 1963, 88, 11 §~120, 

. Bropy, H. Drainage of pulmonary veins into 
right side of heart. Arch. Path. 1942, 35, 
221-7240. 

. CHassinat, R. Observation d'anomalies ana- 
tomiques remarquables de l'appareil circula- 
toire, avec hépatocéle congénitale, n'ayant 
donné heu pendant la vie à aucun symptôme 
particulier: suivie de reflexions. Areh. Gén. 
Méd., 1836, 17, 80-91. 

4. Cooper, G. Case of malformation of thoracic 
viscera: imperfect development of nght lung, 
and transposition of heart. London M. Gaz., 
1836, 78, 600-603. 

. Dorrer, C. T., Hanbisrv, N, M., and STEIN- 
BERG, L Anomalous right pulmonary vein 
entering inferior vena cava: two cases diag- 
nosed during life by angiocardiography and 
cardiac catheterization. 4m. Y. M. Sc., 1949, 
218, 31-36. 

6. Drake, E. H., and LvNcnu, J. P. Bronchiectasis 

associated with anomaly of right pulmonary 
vein and right diaphragm: report of case. T: 
Thoracic Surg., 1950, I9, 43 3433. 

7. FraNDRA, O., Barcia, A., Corres, R., and 
SrANHAM, J. Partial anomalous pulmonary 
venous drainage into inferior vena cava. Aeta 
radiol., 1962, $7, 301—310. 

8. Grisam, A., Popper, M. H., Simpson, R. S. 
and Sussman, M. L. Roentgenographic and 
angiocardiographic aspects of (1) aberrant 
insertion of pulmonary veins associated with 
interatrial septal defect and (2) congenital 
arteriovenous aneurysm of lung. Am. J. 
RoreNTGENOL, & Rap. THERAPY, 1949, 62, 
00-508, 

9. Havasz, N, A., HaLLoRAN, K. HL, and Ligsow, 
A. A. Bronchial and arterial anomalies with 
drainage of right lung into inferior vena cava. 
Circulation, 1956. 14, 826-846. 

10. Hortis, W. J. Scimitar anomaly with absent 
right pulmonary artery. 4m. Y. Cardiol., 1964, 
14, 263-265, 

1T. Jue, K. L., Ampxarz, K., ADAMS, P., JR, e ar. 
Anomalies of great vessels associated with lung 
hypoplasia: scimitar syndrome. A.M.A. Am, 
T. Dis. Child., 1966, 111, 35-44. 

12. Kirkus, J. W., Etuis, E. H., Jro, and Woop, 
E. H. Treatment of anomalous venous con. 
nections in association with internal communi- 
cations. Surgery, 1956, 39, 389-398, 

13. O’Brien, P. S., Rosicsex F., GLENXN, J. C., Jr., 
Tayor, F. H., and SaNGEn, P. W. Anomalous 
venous drainage of right lung into inferior 


p 


m 


Lg 


576 


vena cava: report of three cases. South. M. 7., 
1962, 55, 262—264. 

I4. PARE, E. A. Defective development of right 
lung, due to anomalous development of right 
pulmonary artery and vein, accompanied by 
dislocation of heart simulating dextrocardia. 
Proc. New York Path. Soc., 1912-1913, 72, 
88-93. 

I$. SHUMACKER, H. B., Jr., and Jupp, D. Partial 
anomalous pulmonary venous return with ref- 
erence to drainage into inferior vena cava and 
to intact atrial septum. 7. Cardiovasc. Surg., 
1964, 5, 271-278. 

16. STEINBERG, I. Roentgen diagnosis of anomalous 


Rodney J. Bessolo and Frank E. Maddison 


Jury, 1968 


pulmonary venous drainage of right lung into 
inferior vena cava: report of three new cases. 
Am. J. RoeNTGENOL., Rap. THERAPY & Nu- 
CLEAR MED., 1959, 8I, 280-289. 

17. Woon, J. C., Conran, M. E., Jr., and Morrow, 
A. G. Partial anomalous venous connection: 
case report illustrating diagnostic techniques. 
Am. Heart F., 1987, 54, 422-428. 

18. YoneEHIRO, E. G., HALLMAN, G. L., and Coo.ey, 
D. A. Partial anomalous pulmonary venous 
return: hypoplastic right lung to inferior vena 
cava (scimitar syndrome). Minnesota Med. 
1966, 49, 1243-1250. 





Vor. 193, No:3 


ACCURACY OF PREDICTING PULMONARY BLOOD 
FLOW, PULMONARY ARTERIOLAR RESISTANCE 
AND PULMONARY VENOUS PRESSURE FROM 
CHEST ROENTGENOGRAMS* 

By ARTHUR LIEBER, M.D., HAROLD D. ROSENBAUM, M.D., DANIEL J. HANSON, M.D. 


and H. M. KWAAN, M.D.i 
LEXINGTON, KENTUCKY 


r IS generally recognized that the plain 
chest roentgenogram is useful in evaluat- 
ing the status of the pulmonary circulation. 
There have been conflicting reports con- 
cerning the accuracy of this method for 
estimating pulmonary blood flow, resis- 
tance and pressures. Most reports deal 
with selected disease entities, usually 
mitral stenosis.}4! In this study, the 
roentgen patterns are correlated with the 
cardiac catheterization data to determine 
the accuracy of roentgenographic evalua- 
tion of the hemodynamic status. All age 
groups, most of the common cardiac dis- 
eases, and patients without heart disease 
are included in the study. 


MATERIALS AND METHODS 


The frontal chest roentgenogram of each 
patient who has undergone cardiac cathe- 
terization at the University of Kentucky 
Medical Center over a 24 year period was 
reviewed independently without clinical 
information by 4 staff radiologists. During 
this period, there were 340 patients with 
adequate cardiac catheterization data. The 


disorder was found. The age distribution ts 
shown in Table 1 and the diagnoses in 
Table u. The 3 largest diagnostic cate- 
gories were mitral stenosis (59 patients), 
ventricular septal defect (40 patients), and 
no significant heart disease (35 patients). 
The most recent roentgen examination, 
performed before cardiac catheterization, 


Tare Í 


AGE OF PATIENTS 
(160 Males; 180 Females) 


BENE ME ARMAR SEAS I BAAS SATA TPES A AY n—  — aaan 


Less than 1 33 
1-10 82 
11-20 84 
21-30 62 
31-40 3$ 
41—50 39 
51-60 28 
61-70 5 
71-80 z 
Total 340 


was used for the study. The heart and left 
lung field were masked to avoid the influ- 
ence of heart size or configuration on in- 
terpretation, leaving only the vessels in 
the right lung for inspection. Each roent- 
genogram was designated by each radiol- 
ogist as representing one of the following 
patterns: normal pulmonary blood flow 
(PBF); decreased PBF; increased PBF; 
elevated pulmonary arteriolar resistance 
(PAR); elevated pulmonary venous pres- 
sure (PVP); or a combination of these pat- 
terns. The accepted criteria (Table 11) are 
adequately described in the literature. ^? 
7,8,10,11,13—18,2: 

The participating radiologists were re- 
quired to reach a decision on each roentgen- 
ogram. Agreement on a roentgen pattern 
by at least 3 of the 4 radiologists was con- 
sidered a consensus and the roentgenogram 


* From the Department of Radiology, University of Kentucky Medical Center, Lexington, Kentucky. 
+ Present Address: Roger Williams Hospital, Providence, Rhode Island. 
t Present Address: Orange County General Hospital, Orange, California. 
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Tass H 
DISTRIBUTION OF CASES BY DIAGNOSIS 


Mitral stenosis 
Ventricular septal de 
No significant heart disease 3 
Atrial septal defect 3 
Aortic stenosis 2 
Mitral and aortic rheumatic valvular 

disease 34 
Pulmonic stenosis 
Tetralogv of Fallot ig 





ect 


Mitral insufficiency 1g 
Patent ductus arteriosus 14 


Aortic insufficiency 13 
Other left-to-right shunts 
Miscellaneous heart disease 
Myocardial disease 
Transposition of the great vessels 6 
Primary pulmonary disease 5 
Trivalvular rheumatic disease ; 


eee ned 


Total 


SN EN M MM I M MD TS as 


in question was accepted to show the pat- 
tern designated. 
Cardiac catheterization data were taken 
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from the clinical charts after completion 
of the roentgen studies. The upper limit 
for normal systolic pulmonary arterial 
pressure at rest was set rather high, at 40 
mm. Hg. Similarly, a high resting upper 
limit for normal mean left atrial pressure 
(or pulmonary wedge pressure) was as- 
sumed to be 12 mm. Hg. In like manner, a 
generous upper normal limit for PAR was 
set at 4 Wood units.” The high normal 
values were established to eliminate border- 
line hemodynamic abnormalities. Changes 
in pressure secondary to exercise were re- 
corded when this information was avail. 


ferred to data processing cards. 


RESULTS 


In 23 per cent of the cases, no consensus 
was achieved (Table tv). It is assumed that 
falure to reach a consensus indicates 
either inadequate application of the above 
criteria or impossibilitv of reaching a con- 
clusion based upon the appearance of the 
roentgenogram. 


Tague HI 


CRITERIA FOR NORMA L, DECREASED OR INCREASED PULMONARY BLOOD F LOW, ELEVATED PULMONARY 
ARTERIOLAR RESISTANCE 






Main 
Pulmonary 
Arteries 


i Lateral Margin | 
of Right 
Hilum 


| Concave | Normal size 


| Upper smaller | 
| Normal taper | | 
| Uniform taper 


| Decreased size | 


| Normal taper | 


| Enlarged 
| Normal taper 


Elevated pulmonary arteriolar | i Enlarged 


resistance 


| Taper rapidly 







| Uniformly 


AND ELEVATED PULMONARY VENOUS PRESSURE 





Small 
Pulmonary 
Arteries 


Right Medial 


Pulmonary | Kerley 
Lung Base 


Veins 





Vessels clearly 


than lower defined 


ee ae — — 
Decreased size, Decreased size Absent ear 
Upper smaller Upper smaller | 

than lower than lower 


| Uniformly 
enlarged 
Upper smaller | 
than lower | 


enlarged 
Upper smaller 
than lower 
Uniformly | Normal 
constricted | 


TINTE IH TINH men mentem aset eontra inne ns tmm dam sitio ternene È TIU itunes temen | tintemetsmrrtris tenemos viros emen ttis G amena oeann Parano enanar aanas d Ieremiae memet tenemus ea re G crseme inen — 


| Normal size 
| Normal taper 


Elevated pulmonary venous 


| Straight or 
pressure ; 


CONVERS 


STT MA aee a a aaa ae ee a e Meat them em eae Y ARN emana i MANAA atom en m MAR MI ds donec se aAA mama 


Straight or | Enlarged 


CODnVex 


Combined elevated pulmonary | 
arteriolar resistance and 
pulmonary venous pressure 


Mem nter an taba ge mye 


Sener meii a am mre TUA Er e ey en i PA a WEM a AH ASA 





| Taper rapidly 


IAHAUUAMANTUPHIATEYHUVODOH TV mes eet entender aAA Hte T e erar TT 


| Often 


presen t 


Upper dilated | Upper dilated 

Lower | Lower | 
constricted | — constricted | 

Often 
present 





| Upper dilated | 
less in the | Lower | 
upper than | constricted | 
lower | | 


Constricted, 
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The over-all results of the study are 
shown in Table v. It is evident that normal 
pulmonary blood flow, increased pulmo- 
nary blood flow and elevated pulmonary 
venous pressure are more readily identified 
(about 60 per cent of cases) than the other 
parameters studied. Decreased pulmonary 
blood flow and elevated pulmonary arte- 
riolar resistance presented a recognizable 
roentgen pattern much less frequently. 

The number of patients (404) listed in 
Table v is larger than the total number of 
patients in the study (340) since 62 pa- 
tients revealed 2 or more of the hemo- 
dynamic abnormalities beingYstudied. In 
these 62 patients, it was often possible to 
identify only one of the abnormalities from 
the roentgen study. It was never possible 
to identify more than one abnormality 
except in individuals with an elevated 


PVP and an elevated PAR. Both of these 


Pulmonary Blood Flow, Resistance and Pressure 
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AGREEMENT OF RADIOLOGISTS' INTERPRETATIONS 


No. Per Cent 
Total cases in series 340 
Total cases with agreement of all 
4 radiologists 167 49 
Total cases with consensus of 
3 of 4 radiologists 96 28 
Total cases with no consensus 27 23 


abnormalities were identified 14 times in 
42 individuals with this combination of 
hemodynamic aberrations. In these 42 pa- 
tients, an elevated PAR was recognized in 
only those 14 instances, whereas an ele. 
vated PVP was noted on 34 occasions. 
Most of these individuals suffered from 
severe mitral valvular heart disease and 
longstanding congestive failure. 


TABLE V 


CORRELATION OF ROENTGEN FINDINGS WITH CARDIAC CATHETERIZATION DATA 





Hemodynamic Status 





Normal 


Decreased pulmonary blood flow 


Increased pulmonary blood flow 


No other abnormality 79 


With PAR elevated 


With PVP elevated I4 


With PAR elevated and PVP elevated 


Elevated pulmonary arteriolar resistance* 
No other abnormality 
With PBF increased 


With PVP elevated 42 


With PBF increased and PVP elevated 


Elevated pulmonary venous pressure 


No other abnormality 82 
With PBF increased I4 
With PAR elevated 42 


With PBF increased and PAR elevated 


Correct Roentgen Identification 


No. of Patients 


No. No. 


Per Cent 


Per Cent 
92 
17 


99 


54 


142 








PBE = Pulmonary Blood Flow. 
PAR= Pulmonary Arteriolar Resistance. 
PVP» Pulmonary Venous Pressure. 


* 62 additional patients showed an elevated pulmonary arterial pressure, although the pulmonary arteriolar resistance was less than 


4 Wood units. 
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Taare VI 


INFLUENCE OF RATIO OF PULMONARY/SYSTEMIC 
BLOOD FLOW ON CORRECT ROENTGENO- 
GRAPHIC INTERPRETATION OF INCREASED 
PULMONARY BLOOD FLOW 


Correct Roentgen 


Ratio of Pulmonary ; oet 
Blood Flow/Systemic dd Identification 
Blood Flow No. Per Cent 
Less than two (2) 33 13 39 
Two (2) or greater 66 46 70 





Recognition of increased PBF was not 
affected by the presence of other hemo- 
dynamic abnormalities except for an ele- 
vated PVP. In these instances, increased 
PBF was more frequently appreciated. All 
the patients with this combination of 
hemodynamic aberrations (increased PBF 
and elevated PVP) had large left-to-right 
shunts. Table v1 shows that recognition of 
increased pulmonary blood flow becomes 
more likely as the left-to-right shunt in- 
creases in magnitude. Ability to recognize 
increased pulmonary blood flow was not 
affected by the location of the shunt (atrial 
septal defect, ventricular setpal defect or 
patent ductus arteriosus). 

The relatively high normal limit for 
PAR that was used in this investigation 
explains the comparative infrequency of 
an abnormal PAR in association with left- 
to-right shunts (increased PBF). It should 
be noted that 62 patients had an elevated 
pulmonary artery pressure without an ele- 
vation in pulmonary arteriolar resistance. 
The elevated pulmonary artery pressure 
in these individuals resulted from large 
left-to-right shunts (“flow” hypertension) 
and not from an elevated pulmonary arte- 
riolar resistance (“resistance” hyperten- 
sion). An elevated PAR was somewhat 
more frequently recognized when asso- 
ciated with an elevated PVP, since in our 
patients the PAR was more strikingly ele- 
vated in such instances. 

Roentgen signs of an elevated PVP were 
not recognized in any of 14 patients who 
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had an associated increased PBF secon- 
dary to large left-to-right shunts. Evidence 
of an elevated PVP was most readily ap- 
preciated in patients with mitral valve 
disease since the hemodynamic disturbance 
was most marked in this circumstance. 
The influence of the level of the PVP on its 
roentgen recognition is shown in Table vr. 

The age of the patients did not affect 
the accuracy of roentgenographic interpre- 
tation as much as had been expected, al- 
though identification of hemodynamic 
changes was somewhat less accurate in in- 
fants and very young children. The re- 
sponse to exercise recorded at cardiac 
catheterization revealed no consistent cor- 
relations with roentgen findings. 


DISCUSSION 


In the early years of radiology, roent- 
genographic evidence of abnormal cardiac 
function was confined to changes in the 
cardiac silhouette, pleural effusion and 
pulmonary edema. More recently, Shanks 
and Kerley!5 and Fleischner and Reiner 
and others, described changes which permit 
us to recognize incipient cardiac decom- 
pensation. Among initial reports of the 
roentgen findings associated with an in- 
creased pulmonary arterial resistance are 
those of McMichael relating to cor pul- 
monale and Campbell? concerning left. to- 
right shunts. Harrison? described the asso- 
ciated histologic changes. Simonj/€-1* and 
others, have thoroughly documented the 
roentgen evidence to left-sided cardiac 
failure. 


Taste VII 


INFLUENCE OF LEVEL OF PULMONARY VENOUS 
PRESSURE ON PERCENTAGE OF CORRECT 
ROENTGENOGRAPHIC INTERPRETATION OF 
INCREASED PULMONARY VENOUS PRESSURE 


No. of Correct Roentgen 


Pulmonary Venous Ideau fication 
Pressure C 
in 22: No. Per Cent 
Less than 20 mm. Hg 50 Ig 38 
20 or more mm. Hg 92 68 74 
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An impression is gained from numerous 
reports in the literature that the roentgen 
changes characteristic of hemodynamic 
aberrations are usually present and can be 
recognized with relative ease. There is, 
however, a dearth of quantitative infor- 
mation. Milne’s report? is very valuable 
in this respect since he correlated the fre- 
quency of observable roentgen findings 
with hemodynamic data obtained at car- 
diac catheterization. Although Milne did 
not study all the abnormalities included 
in this report, his conclusions do not vary 
substantially from our results. 

Particular attention is directed to our 
extremely poor performance in identifying 
decreased pulmonary blood flow and ele- 
vated pulmonary arteriolar resistance. We 
have previously noted! our consistent in- 
ability to identify an elevated PAR. The 
literature frequently describes these changes 
as resulting from an elevated pulmonary 
artery pressure when, in fact, they are 
seen only in pulmonary artery hypertension 
that is secondary to an elevated PAR 
("resistance" hypertension). An elevated 
pulmonary artery pressure not associated 
with an elevated PAR results from a large 
left-to-right shunt ("flow" hypertension) 
and the roentgen changes seen are only 
those of increased PBF. PVP is often el- 
evated in patients with large left-to-right 
shunts as an increased “flow” phenomenon, 
in much the same manner as pulmonary 
artery "flow" hypertension. Consequently, 
roentgen signs of the elevated PVP are not 
to be expected in these instances. 

No satisfactory explanation for the poor 
performance in identifying decreased PBF 
is evident except that most of these pa- 
tients were newborns or infants and the 
roentgenograms consequently were more 
difficult to evaluate. 

This report is not intended to deprecate 
the value of a chest roentgenogram in esti- 
mating the status of a patient’s cardiac 
function. Nevertheless, it should be recog- 
nized that in many instances the roentgen 
findings will fail to depict the condition 
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of the pulmonary circulation. Variations 
of this nature have been described in a 
previous publication.“ As one would ex- 
pect, the chest roentgenogram is more 
likely to manifest characteristic changes as 
the hemodynamic disorder becomes more 
strikingly abnormal, although, in our ex- 
perience, only gross quantitative correla- 
tion is possible. Significant aberrations may 
exist and not be evident on roentgen studies 
without opaque agents. Minor disturbances 
in circulatory dynamics consistently fail 
to effect any roentgen abnormality. 

Smith?? has recently collected and sum- 
marized the numerous reports in the litera- 
ture dealing with the frequency of errors 
in diagnostic radiology and other types of 
examinations. It is noteworthy that our 
accuracy (60 per cent) in identifying nor- 
mal pulmonary blood flow, increased pul- 
monary blood flow and elevated pulmonary 
venous pressure is equivalent to that of the 
majority of physiologic studies. 


SUMMARY 


The roentgen findings from a study of 
the right half of posteroanterior chest 
roentgenograms of 340 patients with vari- 
ous types of heart disease, as well as in- 
dividuals with no cardiac disorder, were 
correlated with cardiac catheterization 
data. Accepted roentgenologic criteria were 
used for detection of abnormal pulmonary 
blood flow, elevation of pulmonary arte- 
riolar resistance and elevation of pulmo- 
nary venous pressure. Normal pulmonary 
blood flow, increased pulmonary blood 
flow and elevated pulmonary venous pres- 
sure were correctly identified in about 60 
per cent of cases. Much less accuracy was 
achieved in identifying decreased pulmo- 
nary blood flow and elevated pulmonary 
arteriolar resistance. Roentgen changes 
were more frequently evident in patients 
with more severe hemodynamic abnormal- 
ities. More than a single hemodynamic 
disturbance in the same individual was 
never recognized, except in patients with 
the combination of elevated pulmonary 
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arteriolar resistance and elevated pulmo- 
nary venous pressure. A discussion of these 
findings and brief comments on the roent- 
genologic literature are included. 


Harold D. Rosenbaum, M.D. 
Department of Radiology 

University of Kentucky Medical Center 
Lexington, Kentucky 40506 
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DISTRIBUTION OF PERICARDIAL FLUID: DYNAMIC 
AND STATIC INFLUENCES* 


By RENATE L. SOULEN, M.D., MARC S. LAPAYOWKER, M.D., 
and FELIX M. CORTES, M.D. 


PHILADELPHIA, PENNSYLVANIA 


Tq diagnosis of pericardial effusion 
remains a challenge to the radiol- 
ogist, as evidenced by the differing opinions 
regarding the best technique—and its 
rationale—which continue to appear in 
the literature. 

Experience with the gas contrast tech- 
nique in our department has been extensive 
and satisfactory during the 10 years since 
Paul ef 2/5 first reported the introduction 
of carbon dioxide into the right atrium for 
this purpose. During the last 2 years we 
have gained considerable experience with 
the ultrasound method suggested by Edler 
et al? and Feigenbaum et a/., and are en- 
thusiastic about it. Both techniques have 
demonstrated a high level of accuracy in 
regard to the presence or absence of effu- 
sion.*? However, the apparent volume of 
the demonstrated effusions differed con- 
siderably. This discrepancy rekindled our 
interest in the distribution of fluid in the 
pericardial space and its behavior with 
changes in position of the patient. Only 
with clarification of these phenomena can 
the various available diagnostic methods 
be put in perspective. 

Experimental work in our laboratory in 
1957! suggested that the dog heart in vivo 
was not buoyant in fluid having specific 
gravities less than that of heart muscle or 
blood. Mellins e a/.4 produced effusions in 
dogs by injecting diodrast into the peri- 
cardial space and beautifully demonstrated 
that the greatest amount of fluid collected 
anterosuperiorly, less laterally, still less 
inferiorly and little or none posterior to the 
heart. Change in the dogs’ positions pro- 
duced no discernible gravitational effect. 


Steinberg e£ 4/.? found, on biplane angio- 
cardiographic studies in humans, that free 
pericardial fluid collected first along the 
diaphragmatic surface, next anteriorly, and 
then laterally with increasing volume of the 
effusion. Little or no fluid was detected 
posteriorly even in the presence of large 
effusions, which, they felt, pushed the 
heart back as fluid accumulated anteriorly 
and in large lateral pouches. Both groups 
of investigators attribute the lack of fluid 
behind the heart to the tethering of the 
posterior pericardium to the posterior 
aspect of the heart by pericardial reflections 
around venae cavae and pulmonary veins. 


METHOD 


In recent experiments in 17 dogs with 
induced effusions, we studied the influence 
of the following variables upon distribu- 
tion of the pericardial fluid: (1) specific 
gravity of the injected solution; (2) volume 
of the injected solution; (3) position of the 
dog; (4) position of the diaphragm (res- 
piration); and (5) changes in cardiac con- 
figuration during cardiac cycle. The latter 
three variables were also studied in 3 
patients with opacified naturally-occurring 
effusions. 

A cuffed catheter was sewn into the 
pericardium of each dog under sterile surgi- 
cal conditions and the animals were per- 
mitted to recover completely before any 
fluid was injected. Thus we hoped to avoid 
variables related to the surgery. Both rela- 
tively acute (1 day postoperative) and 
chronic (up to 10 days postoperative) ani- 
mals were studied, patency of the peri- 
cardial catheter being maintained by inter- 


* Presented in part at the Fourteenth Annual Meeting of the Association of University Radiologists, Little Rock, Arkansas, May 
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mittent injections of dextran. Morphine 
sulfate, 2.5 mg./kg., followed in 30 minutes 
by veterinary sodium pentobarbital 6.5 
per cent, 1/4 cc./kg., provided satisfactory 
anesthesia with a physiologic cardiac rate. 
Then mixtures in varying proportions of 
methylglucamine diatrizoate (renografin 
60) and normal saline were injected in in- 
creasing volume under fluoroscopic obser- 
vation. Specific gravity of the injected solu- 
tion ranged from 1.160 to 1.396 (that of 
canine myocardium is 1.064); the volume 
ranged from 5 cc. to 100 cc. Cine records 
were made using vertical and horizontal 
beams with the dogs turned in all four 
recumbent positions; and using horizontal 
beam with the dogs erect in posteroanterior 
and lateral positions. Time of sacrifice of 
the dogs ranged from immediately follow- 
ing the experiment to 3 weeks post injec- 
tion. Heart and pericardium were then 
examined both grossly and histologically 
for evidence of infection, adhesions or 
other deleterious effects of contrast injec- 
tion. 

Subsequently, 3 patients with large effu- 
sions were examined in a similar manner. 
Pericardial tap was performed from the 
subxiphoid region with a teflon catheter- 
needle assembly. After removal of 20 cc. 
of fluid for laboratory examinations, 20 
cc. of methylglucamine diatrizoate (reno- 
grafin 60) was injected and the teflon 
catheter left in place while the various cine 
recordings were made. The entire procedure 
was conducted under image-intensified 
fluoroscopic guidance. As much fluid as 
possible was withdrawn at the conclusion of 
the study before removal of the catheter. 


RESULTS AND DISCUSSION 


The results in all animals were similar. 
Neither the specific gravity of the injected 
solution nor its volume altered the distri- 
bution of the experimentally induced effu- 
sions. Methylglucamine diatrizoate-saline 
mixtures of specific gravity greater than 
1.396 were so opaque that the cardiac 
silhouette became obscured when more 
than 20-25 cc. were injected. Distribution 
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of these heavier solutions at the volumes 
which could be observed did not differ 
from the others. The addition of the con- 
trast medium, with its heavy iodine atom, 
rendered all the mixtures of greater specific 
gravity than naturally occurring pericar- 
dial effusions whether the latter are pri- 
marily transudates, exudates, neoplastic 
or pure blood. Thus any tendency of free 
pericardial fluid to assume the dependent 
position should be enhanced. While a 
somewhat greater proportion of fluid was 
seen along the diaphragmatic surface of 
the heart than was noted by Mellins e a/.,! 
the over-all distribution was again found 
to be predominantly adjacent to the supe- 
rir, anterior and inferior surfaces of the 
heart with virtually none seen posteriorly. 
We concur that anatomic attachment of 
pericardium to the venae cavae and pulmo- 
nary veins explains the lack of fluid collec- 
tion behind the heart. That a greater 
volume is seen anteriorly than laterally 
likely results from a combination of ana- 
tomic and physiologic factors. Contrary to 
the human situation, the greater diameter 
of the canine chest is anteroposterior rather 
than lateral. While the lungs provide some 
lateral resistance, pericardiosternal attach- 
ments anchor the pericardium anteriorly 
in an area where it is not attached to the 
heart, providing a low resistance potential 
space. Although gravity had no discernible 
effect on fluid distribution (again in keep- 
ing with the observations of Mellins et a/.*), 
respiration did. The volume of infracardiac 
fluid increased with inspiration and de- 
creased as the diaphragm rose. This change 
is best explained by the strong attachment 
of the pericardium to the central tendon of 
the diaphragm—resulting in elongation of 
the pericardial sac as the diaphragm de- 
scends. A striking observation was the 
marked variation in the epi-pericardial 
separation at any given locus on the silhou- 
ette which occurred with activity of the 
cardiac cycle. Even in the presence of large 
effusions, momentary meeting of epicar- 
dium and pericardium could be seen. 
Minimal roughening of the epicardium 
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lic. 1. This 16 year old girl had mediastinal Hodgkin's disease previously treated with radiation therapy. 
Pericardial fluid showed no tumor cells. All roentgenograms were obtained with the patient horizontal. 


and in inspiration. 


(A and B) Vertical roentgen-ray beam. (4) Supine roentgenogram, (B) prone roentgenogram. Slightly 
more fluid is seen laterally in the prone position because the sternum is compressed against the anterior 


pericardium. 


(C and D) Horizontal roentgen-ray beam. (C) Supine roentgenogram, (D) prone roentgenogram. 
Virtually no fluid is seen posteriorly in either position. More fluid lies anteriorly in the supine position. 


opposite to the catheter was the only find- 
ing at autopsy of the dogs. This evidence is 
in keeping with the lack of contrast-in- 
duced complications associated with de- 
liberate injection of small volumes of con- 
trast material into the pericardial space at 
time of pericardiocentesis, or accidental in- 


jection of same at selective angiocardiog- 
raphy. 

Our evolutionary bond to man's best 
friend was obvious in that the distribution 
of pericardial fluid and its behavior with 
change in our patients’ positions was es- 
sentially the same as that observed in the 
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Fis. 1. CE and F) Horizontal roentgen-ray beam. (E) Right lateral decubitus roentgenogram, (7) left lateral 
decubitus roentgenogram. There is no significant difference in fluid distribution. 
(G and H) Vertical roentgen-ray beam. (G) Right lateral decubitus roentgenogram, (/7) left lateral 
decubitus roentgenogram. The roentgenograms are again virtually identical. Note that maximum fluid 1s 
persistently along the diaphragmatic surface regardless of patient position. 


experimental animals. Notwithstanding re- 
cent? and vigorous? claims that pericardial 
fluid seeks the dependent position, we were 
unable to demonstrate such fluid shifts 
despite the fact that the specific gravity of 
the pericardial fluid was increased by the 
addition of the contrast medium (Fig. 1, 
A-H). There was less difference between 
anterior and lateral collections, in keeping 
with the proportionately smaller retro- 
sternal space in man. The greatest volume 


was persistently along the diaphragmatic 
surface. The respiratory effect was more 
readily appreciated due to the greater respi- 
ratory rate of a mildly sedated patient than 
that of an anesthetized dog (Fig. 2, 4-7). 
While none of our patients had limitation 
of diaphragmatic motion, one would expect 
that elevation of the diaphragm—as for ex- 
ample in a patient with marked hepatome- 
galy or ascites—would result in greater re- 
sistance from below than from the lungs 
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Fic. 3. The patient is supine nd aholding her breath. 
Simultaneously recorded electrocardiogram is seen 
in the lower portion of the cine frame. 

(4 and C) Mid-systole, (B and D) early dias- 
tole. Note the change in epi-pericardial separation 
adjacent to the right atrium, and the relatively 
small separation even in the presence of this large 
effusion. 


with subsequent fluid shift from infra- 
cardiac to lateral location. Once again very 
striking was the variation 1n epi-pericardial 
separation—most dramatic along the right 
atrium—which occurred with intrinsic car- 
diac activity (Fig. 3, 7-D). Techniques for 
evaluating effusions should therefore per- 





REB: 


Fic. 2. Elongation of the pericardial sac during 1n- 
spiration results in a fluid shift to the diaphrag- 
matic surface. 

(.4 and B) Inspiration. (C and D) Line drawings 
of A and B, respectively. 

(E and F) Expiration. (G and H) Line drawings 
of E and F, respectively. 
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mit observation of this dynamic change, 
e.g., cine contrast studies (as we pointed out 
and as was noted by Turner ef a/.") or 
echocardiography—else even a large effu- 
sion may be missed. 


CONCLUSIONS 


1. Distribution of pericardial effusion 1s 
influenced by: (a) attachment of pericar- 
dium to the heart and great vessels; (b) 
attachment of pericardium to the sternum 
and central tendon of the diaphragm; (c) 
respiration; and (d) intrinsic cardiac ac- 
tivity. 

2. As a result of these influences, the 
greatest volume of free pericardial fluid lies 
along the diaphragmatic surface of the 
heart, with lesser amounts seen anteriorly 
and laterally, and almost none posteriorly. 

3. Gravity has no significant effect on 
the fluid distribution—the heart neither 
floats nor sinks. 

4. Pericardiocentesis is most safely done 
from a subxiphoid approach with the pa- 
tient in sustained inspiration since such a 
maneuver results in maximum fluid at the 
puncture site. 

5. The marked changes in epi-pericardial 
separation which occur during the cardiac 
cycle necessitate the use of a dynamic 
diagnostic technique for maximum ac- 
curacy. Echocardiography or czzeangio- 
graphv—with gas or opaque contrast 
material—should therefore be used. 


Renate L. Soulen, M.D. 
Department of Radiology 
Temple University 

Health Sciences Center 
3301 North Broad Street 
Philadelphia, Pennsylvania 19140 
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BASAL CELL NEVUS SYNDROME* 


By CORNELIUS J. RATER, M.D.,t ALBERT C. SELKE, M.D.,t and 
EUGENE F. VAN EPPS, M.D.$ 


IOWA CITY, IOWA 


S reports have appeared in the 
literature recently describing a syn- 
drome variously called basal cell nevus 
syndrome,!? hereditary cutaneomandibu- 
lar polyoncosis,? and Gorlin’s syndrome.’ 
The purpose of this paper is to report 13 
additional cases of this syndrome and 
their roentgenographic manifestations, es- 
pecially in the pediatric age group. 

This syndrome was first reported in 1951 
by Brinkley and Johnson.* They described 
a single patient with basal cell nevi, agene- 
sis of the corpus callosum, and dental cysts. 
Several reports followed in both the der- 
matologic and oral surgery literature. Pol- 
lard and New? in 1964 first discussed this 
entity in the radiologic literature calling the 
syndrome hereditary cutaneomandibular 
polyoncosis. This was followed by the re- 
port of Becker e£ a/. in April of 1967 of the 
basal cell nevus syndrome. The most recent 
report in the radiologic literature is that of 
Mills and Foulkes’ describing 9 cases of 
Gorlin’s syndrome. 

The syndrome as presently defined com- 
prises 6 major areas of abnormality (Table 
1). Of these multiple anomalies, basal cell 
tumors, jaw cysts, and multiple osseous 
anomalies constitute the most frequent 
findings. The syndrome is transmitted as 
an autosomal dominant with good pene- 
trance. 

Of the cutaneous anomalies (Fig. 1, 4 
and B), the most important and the most 
typical is the basal cell tumor. This is 
characterized by its multiplicity and early 
age of appearance in distinction to the 
ordinary basal cell tumor. Ín addition, a 
characteristic dyskeratosis of the palms 
and soles has been noted in patients with 


TABLE I 
MAJOR AREAS OF ABNORMALITY 


I. Cutaneous Anomalies 
a. Basal cell tumor 
b. Benign cysts and tumors 
c. Dyskeratosis 
II. Dental and Osseous Ánomalies 
a. Jaw cysts 
b. Rib anomalies 
c. Vertebral anomalies 
d. Brachymetacarpalism 
e. Defective dentition 
Ophthalmologic Abnormalities 
a. Hypertelorism 
b. Dystopia canthus 
c. Congenital blindness 
d. Internal strabismus 
Neurologic Anomalies 
a. Mental retardation 
b. Dural calcification 
c. Agenesis of corpus callosum 
d. Medulloblastomas 
e. Congenital hydrocephalus 
V. Sexual Abnormalities 
a. Hypogonadism (male) 
b. Ovarian tumor 


HI. 


IV. 


this syndrome. Benign cysts and tumors 
such as epithelial cysts, lipomas and fibro- 
mas, have also been reported. 
Roentgenographic abnormalities are most 
prominent in the skeletal system where 
multiple jaw cysts, mostly mandibular, but 
occasionally maxillary, are seen (Fig. 2, 4 
and B). Histologically, these are odonto- 
genic or dentigerous cysts which may con- 
tain part of an unerupted displaced tooth 
and tend to occur at an early age (Fig. 3). 
Additional osseous anomalies consist of 
rib defects, ranging from anterior forking 
to severe deformities with synostosis (Fig. 
4, 4 and B). Cervical ribs have been noted. 


* Presented at the Sixty-cighth Anne Meeting of the American Roentgen Ray Society, Washington, D.C., September 26~29, 1967. 
From the Department of Radiology, State University of Iowa, University Hospitals, Iowa City, Iowa. 
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$ Professor of Radiology. 
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liG. 1. (4) Basal cell tumors in various stages of 
development. Some have been removed. (5) Cen- 
tral pits produced by decreased production of 
keratin. 


Vertebral anomalies consist of spina bifida 
occulta, kyphosis, scoliosis and synostosis. 
Brachymetacarpalism has been described 
producing Albright’s sign or shortening of 
the fourth metacarpal. Defective dentition 
appearing at an early age has also been 
noted. 

Various ophthalmologic abnormalities 
have been described, of which hypertelor- 
ism with frontal bossing contributes to a 
fairly characteristic facies of patients with 
this syndrome. Others have described in- 
ternal strabismus, congenital blindness 
and dystopia canthorum or lateral dis- 
placement of the inner canthi. 

Various neurologic abnormalities have 
been described, the most common of which 
are lamellar dural calcification and mental 
retardation (Fig. 5, Æ and B). In addition, 
congenital hydrocephalus, agenesis of the 
corpus callosum and an increased inci- 


Cornelius J. Rater, Albert C. Selke and Eugene F. Van Epps 





Jury, 1968 


dence of medulloblastoma have been de- 
scribed (Fig. 6, Æ and P). 

Abnormalities of the reproductive sys- 
tem are commonly found and include hy- 
pogonadism in the male, and ovarian 
fibroma or cysts 1n the female. 

Miscellaneous abnormalities have been 
reported, such as lymphatic mesenteric 


cysts and hyporesponsiveness to para- 


thormone. The association of soft tissue 
calcification seen in this syndrome with a 
short fourth metacarpal and hyporespon- 


0 


Fic. 2. Multiple jaw cysts. (4) Patient L.E. 
(B) Patient W.P. 
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Fic. 3. Displaced tooth high in maxillary 
antrum. Patient D.D. 


Sere — p> 


siveness to parathormone suggests a possible 
relationship to diseases of the parathyroid. 
Serum calcium and phosphorus, however, 
are normal. 

Thirteen cases of this syndrome have 
been seen at the University of Iowa over a 
period of years (Fig. 7). Only those param- 
eters which we have observed clinically 
or roentgenographically are indicated by 
the appropriate symbol. The most fre- 
quently seen manifestations of this syn- 
drome in our series were jaw cysts, basal 
cell tumors, rib anomalies, and dural calci- 
fication. This correlates well with the pub- 
lished reports of other observers. None of 
the patients in our series exhibited roent- 
genographic evidence of brachymetacarpal- 
ism. Several of them do have a ring-type 
sella which may also be included. 

The three family groups in our series 
serve to demonstrate the progression of 
this syndrome. L.E. and R.E., who are 
mother and daughter, both have rib anom- 
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alies. The mother has jaw cysts, while 
neither has basal cell tumors. O. H. and 
L. S., who are father and daughter, both 
have jaw cysts; however, the daughter has 
not vet developed basal cell tumors. The 





Fic. 4. Wide range of rib and vertebral anomalies. (4) Patient D.D. (B) Patient L.S. 
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liG. §. Lamellar dural calcifications. (4) Patient G.L. 


third family and the most exten- 
sively involved, is represented by a mother, 
E. F., and her two d: wughters, All of these 
patients have been treated for multiple 
basal cell tumors, and the mother also has 
rib anomalies. Several family members, in 
addition to those seen at this | institution, 
are reported to be affected with this syn- 


group, 
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(B) Patient W.P. 


drome (Fig. 8). A daughter of E. F. whom 
we have not seen has defective dentition, 
multiple tumors, and is ment: uly retarded. 

The progression of the due in à 
single patient in whom it was not initially 
recognized, is demonstrated by D. D. who 
was first seen at 5 years of age because of a 
cleft palate and was incidentally found to 





FIG. 6. 


(4 and B) Communicating hydrocephalus seen in patient R.E. 
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I. Cutaneous Anomalies 
a. Basal cell tumor 
b. Benign cysts and tumors 
c. Dyskeratosis 





II. Dental and Osseous Anomalies 
a. Jaw cysts 
b. Rib anomalies 
c. Vertebral anomalies 
d. Brachymetacarpalism 
e. Defective dentition 


III Ophthalmologic Abnormalities 
a. Hypertelorism 
b. Dystopia canthorum 
c. Congenital blindness 
d. Interna! strabismus 


IV. Neurologic Anomalies 
a. Mental retardation 
. Dural calcification 
. Agenesis of corpus callosum 
. Medulloblastomas 
. Congenital hydrocephalus 


(D. 2m oS 


V. Sexual Abnormalities 
a. Hypogonadism (male) 
b. Ovarian tumor 





oe. | = positive 
[—] =negative 
C] =not examined 


m=mother 






d=daughter 
f =father 
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lic. 7. Changes seen in 13 cases of basal cell nevus syndrome. 


have an ovarian fibroma. The patient re- 
turned at the age of 12 years with multiple 
jaw cysts at which time rib and vertebral 
anomalies were noted. This patient has 
not yet developed basal cell tumors. 


DISCUSSION 


From the foregoing, it is obvious that 
many patients with this syndrome will 
present themselves to an oral surgeon or 
dermatologist. In the course of diagnostic 
evaluation the radiologist may be con- 
fronted with roentgenograms which can 
alert him to the broader implications of the 
syndrome. An example would be the ap- 
pearance of lamellar calcification in the 
falx of patients being evaluated for jaw 
cysts. Recognition of the full syndrome 
rather than an isolated portion of it allows 
one to anticipate the development of new 
manifestations. The fact that the syn- 
drome seems to be transmitted as an auto- 
somal dominant trait with good pene- 
trance, thus implying genetic counseling, 
makes recognition. important. The rela- 
tively late appearance of the basal cell 


tumors, which have a definite malignant 
potential, lends further importance to the 
recognition of the syndrome. Finally, the 
possibility reported by some of an increased 
incidence of neoplasm, particularly medul- 
loblastoma, is of importance. 

Our experience with this retrospective 
survey indicates that this syndrome may 
be more common than previously sus- 
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ic. 8. Additional family members related to patient 
E.F. who are af'ected with the basal cell nevus 
syndrome. 
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pected. Broader general recognition will 
bring better knowledge of the true inci- 
dence. 

Confusion exists as to the identification 
of this constellation of clinical and roent- 
genographic findings. Various names of 
varying complexity have been appended 
to the syndrome. Despite a reluctance to 
further the profusion of eponyms already 
in use, we suggest that Gorlin's svndrome 
may be the least unwieldy of the proposed 
names until a better understanding of the 
genetic and/or molecular defect involved 
in this syndrome 1s realized. 


SUMMARY 


The manifestations of an inherited syn- 
drome with emphasis on the roentgeno- 
graphic findings have been described. 
Thirteen additional cases are reported and 
an example of extensive involvement of 
one family is presented. The importance of 
recognition of this syndrome, especially 
in children, because of the malignant poten- 
tial and the need for genetic counseling, is 
discussed. We suggest that the syndrome 
be called Gorlin's syndrome. 


Eugene F. Van Epps, M.D. 
Department of Radiology 
State University of Iowa 
University Hospitals 

Iowa City, Iowa 52240 
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PROSTHETIC VALVE DETACHMENT; ITS 
ROENTGENOGRAPHIC RECOGNITION* 


REPORT OF CASES 


By JOSE L. GIMENEZ, M.D.,f RENATE L. SOULEN, M.D.,t 
and JULIO C. DAVILA, M.D.$ 


PHILADELPHIA, PENNSYLVANIA 


ARTIAL detachment of intracardiac 

prosthetic valves is an uncommon real- 
ity (3.5 per cent in a recent Cleveland 
Clinic series!). While open heart surgery is 
still largely the province of big medical 
centers, the patients having such surgery 
come from communities of all sizes and 
their follow-up care remains the responsibil- 
ity of local physicians. Recognition of 
partial detachment is obviously included in 
this responsibility. We believe that partial 
detachment can be diagnosed, unequivo- 
cally in some cases, by chest roentgeno- 
grams and/or fluoroscopy. Therefore, the 
radiologist in hospital or office practice can 
be of paramount importance in the man- 
agement of these cases. 

The behavior of the obturator in ball 
valve prostheses has been studied 1n detail 
23.5.6 and a roentgenologic sign of mitral 
valve detachment has been reported.* Range 
of normal motion of the prosthetic ring, 
however, is not readily available and it is 
precisely upon this information that recog- 
nition of abnormal motion is based. 


MATERIAL AND METHODS 


This study is based upon roentgenologic 
examination of $4 patients with Starr- 
Edward's valve prostheses (45 with single 
valves [30 mitral, 15 aortic]; 7 with double 
and 2 with triple valves). All patients were 
fluoroscoped and had conventional chest 
roentgenography. Twenty-two of them had 
a cine fluorographic study including motion 
analysis and correlation with heart sounds, 
electrocardiogram and ultrasounds of the 


movement of the valve ring and obtura- 
tor ^ 

In the plain roentgenograms attention 
was focused on the orientation of the pros- 
thetic valve per se and on any change 1n its 
position demonstrated by comparison of 
the various projections which make up our 
routine chest examination (posteroanterior 
and lateral erect, anteroposterior supine 
roentgenograms). Ín order to obtain a 
range of normal motion, the available cine 
fluorographic records (22 patients, II 
mitral and 11 aortic valve prostheses) were 
studied with a precise motion analyzer 
unit. Projections showing the prosthetic 
ring in profile permitted measurement of 
the degree of angulation of the base of the 
valve from an arbitrary base line. The 
range for mitral valve prostheses was 0-9? 
with a mean of 3.2°, and for the aortic valve 
prostheses o-9° with a mean of 3.5°. (See 
Appendix.) 


RESULTS 


Eight instances of clinically and/or 
roentgenologically suspected partial valve 
detachment have occurred in 6 patients 
during the interval covered by this report 
(Table 1). Four of the 5 surgically proven 
instances were correctly predicted by the 
radiologists on the basis of routine studies. 
The fifth showed normal position and mo- 
tion of the prosthesis although angiocardi- 
ography demonstrated a leak. At surgery the 
prosthesis was securely in place but one 
suture had become loose, providing a gap 
sufficient to permit regurgitation and its 


* From the Departments of Radiology and Surgery, Temple University Medical School and Hospital, Philadelphia, Pennsylvania, 
This work was supported in part by U. S. Public Health Service Grant HE-06313. 
t Assistant Professor of Radiology; Radiologist to the Cardiovascular Clinical Research Center (USPHS Grant HE 06313). Precep- 


tor, USPHS Grant HE-5§759. 


t Assistant Professor of Radiology. Preceptor, USPHS Grant GM-or7o2. 


§ Professor of Surgery; Chief of Thoracic and Cardiac Surgery. 
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TABLE I 
SUMMARY OF CASES 
Suspicious by Positive by 
C Clinically Orientation Fluoroscopy | Ángiocardio- | Proven at C 
asesi Suspected in Chest and Cine graphy omments 
Roentgenogram | Fluorography 
P.B. (1) Yes Yes Yes 20° More than 5o per cent 
detachment 
(2) Yes Yes No Few sutures loose 
H.V (1) No Yes Yes 17° More than 25 per cent 
detachment 
(2) Yes Yes Yes 15° 

G.B. No No Yes 13° Remains to be proven 
LA. No Yes (on follow- No 

up post- 

operative 

roentgeno- 

gram) 
E.K Yes No Yes 14? Remains to be proven 
P.G. Yes No No Only one suture 


concomitant murmur. The remaining 3 
cases lack angiographic or surgical con- 
firmation. Two are suspected both clinically 
and roentgenographically, while the third 
1s suspect to the radiologist alone. Although 
one would expect detachment sufficient to 
allow increased mobility of the valve ring to 
produce a recognizable regurgitant mur- 
mur, such abnormal heart sounds may not 
be easily identified if additional cardiac 
valves are diseased and contribute to the 
auscultatory findings. If correction of a 
possible leak is considered, angiocardiog- 
raphy 1s indicated in such cases. Thus far 
we have no proven false positives. 


REPORT OF CASES 


Case 1. (P.B.) This 16 year old boy had 
rheumatic fever at the age of 13 and sub. 
sequently developed severe aortic regurgita- 
tion. In June 1965 his aortic valve was re- 
placed with a No. 10A Starr-Edward's valve. 
A chest roentgenogram at that time (Fig. 14, 





June 15, 1965) showed the prosthesis in place. 
In the fall signs and symptoms of aortic regur- 
gitation recurred. A second roentgenogram 
(Fig. 1B, October 25, 1965) disclosed an ab- 
normal orientation of the valve prosthesis. 
Cine roentgenographic films revealed a 20° 
angle of motion of the valve ring with each 
cardiac cycle. At surgery the prosthetic valve 
was found more than 50 per cent detached. It 
was considered too small and replaced by a 
No. 12A Starr-Edward’s valve (Fig. 1C, No- 
vember 6, 1965) with apparent good function in 
the immediate postoperative period. Seven 
months later a loud diastolic murmur recurred 
and chest roentgenograms again showed ab- 
normal alignment of the prosthesis (Fig. 1D, 
July 26, 1966). Selective aortography con- 
firmed massive insufficiency. At surgery (July 
28, 1966) lateral and anterior sutures were 
found to have cut through the aortic annulus. 
The valve was secured with a few sutures. Dur- 
ing perfusion there was difficulty maintaining 
blood pressure. The patient did not recover 
consclousness after the procedure and died 
late the same day. 
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Fic. 1. (4-D) P.B. Alternate normal and abnormal position of the aortic valve prosthesis. Note that in the 
abnormal position the prosthesis is almost parallel to the dorsal spine. On October 25, 1965 both the 
orientation and the measured angle of rotation of the valve were abnormal. Repeated cineroentgenographic 
records all showed 20° rocking over a base line. It was our impression that the Starr-Edward’s valve 
had to be more than s0 per cent detached to allow this degree of rocking. Such proved to be the case. 
On July 26, 1966, although the orientation of the prosthesis was abnormal, no unusual motion was 
demonstrated. 
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Bie. a. EB: Ultrasound recordings of motion of the valve ring (top tracings) before and after detachment. 


(Winters et al^ Reprinted by permission of the 


Corp., Publishers.) 
Case rr. (H.V.) This 46 year old male, who 
had a history of recurrent rheumatic fever, 


presented with mixed mitral valve disease and 
congestive heart failure. The latter responded 
to medical management and on February 15, 
1966 the mitral valve was replaced with a No. 
M3 Starr-Edward's prosthesis. Orientation and 
motion of the valve prosthesis were rormal at 
the time of discharge (Fig. 3,7). Three months 


later routine chest roentgenograms demon- 


American 


detachment 
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strated an abnormal orientation of the valve 
and cine fluorography revealed a 17° angle of 
motion of the ring. At operation 4 sutures were 
found detached from the mitral annulus close 
to the aortic root and 4 additional sutures were 
required for repair. The valve appeared normal 
at discharge. In January 1967, a loud systolic 
murmur was discovered on routine check-up 
and the possibility of a second partial valve 


was considered. Conventional 





BiG. Fe H.V«t 


abnormal orientation of the mitral valve prosthesis. 


A) September 


17, 1966: normal; and (5) February 9, 1967: 
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roentgenograms (Fig. 38), cine fluorography 
and selective angiocardiography all confirmed 
this clinical impression. Repeat surgery Febru- 
ary 14, 1967 revealed a 2~3 cm. leak along the 
left posterior aspect of the valve. This was 
closed with a piece of felt and Tevdec suture. 
Since then the patient has done well without 
clinical or roentgenologic evidence of further 
difficulties with the mitral valve prosthesis. 


CONCLUSIONS 


1. The angle of rotation of the ring of 
Starr-Edward’s mitral or aortic valve 
prostheses should not exceed 9°. 

2. Partial detachment of such prosthetic 
cardiac valves can be recognized roent- 
genologically if the detachment is sufficient 
to allow greater angulation than 9°. 

3. Plain roentgenograms of the chest 
may suggest detachment by abnormal ori- 
entation of the prosthesis. Such a change 
must be gross to be recognized with con- 
fidence. 

4. Fluoroscopy will better demonstrate 
lesser degrees of detachment. Cine fluorog- 
raphy permits easy measurement of the 
maximum angulation of the valve ring, al- 
lowing diagnosis of more subtle changes. 


SUMMARY 


Suspected partial prosthetic cardiac 
valve detachment can be confirmed, un- 
equivocally in some cases, by conventional 
chest roentgenograms, fluoroscopy and/or 
cineroentgenography. 

This study is based upon roentgenologic 
examination of 54 patients with Starr- 
Edward’s valves and leads to a range of nor- 
mal motion for both mitral and aortic 
prostheses. Maximal differential angula- 
tions of the prosthetic ring over 9° are 
abnormal. 

Plain roentgenograms of the chest may 
suggest detachment by abnormal orienta- 
tion of the prosthesis; such a change must be 
gross to be recognized with confidence. 


Jose L. Gimenez, M.D. 
Department of Radiology 

Temple University Hospital 

3401 N. Broad Street 
Philadelphia, Pennsylvania 19140 
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Fie. 4. (4 and B) See Appendix. 


APPENDIX 


In most cases the angle of maximum 
rotation can be demonstrated by position- 
ing the patient in such a way that the base 
of the prosthetic valve rotates in a plane 
perpendicular to the roentgen-ray beam. 
Then a simple protractor measurement 
gives the necessary information. When such 
positioning is not possible, and the plane of 
rotation is parallel to the roentgen-ray 
beam, the problem is more complicated but 
not unsolvable. In these cases (Fig. 4) there 
is foreshortening of the metallic ring which 
may appear en face (circular projection) in 
one portion of the cardiac cycle and slanted 
(ellipsoid projection) in another. The ratio 
of the major to the minor axis of the ellipse 
can be considered as the cosine of the angle 
of rotation and the degree of rotation can 
thus be calculated. 
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CONGENITAL HEART DISEASE (MITRAL REGURGI- 
TATION) IN OSTEOGENESIS IMPERFECTA* 


By BERNARD A. HECKMAN, M.D., and ISRAEL STEINBERG, M.D.f 


NEW YORK, NEW YORK 


() a imperfecta is an in- 
heritable disorder of the connective 
tissue. Although valvular lesions have on 
rare occasions been associated with this 
anomaly,*!5 congenital mitral regurgita- 
tion, to our knowledge, has not been hith- 
erto described. Herein is recorded the case 
of an adult man with disabling osteogenesis 
imperfecta, who apparently is tolerating 
well an associated mitral valvular lesion. 
Because of the apparent rarity of this asso- 
ciation, it appears worthy of report. 


REPORT OF A CASE 


A 27 year old white man (N.Y.H. No. 
1037182) was admitted in January of 1966, 
for evaluation of a cardiac mumur. He was the 
product of a full term pregnancy and normal 
delivery without history of maternal rubella. A 
cardiac murmur was heard at birth. There was 
no history of cyanosis, squatting, frequent 
respiratory infections in childhood, or rheu- 
matic fever. At 22 years of age, he had expe- 
renced rapid heart action after drinking ice 
water and was rushed to a hospital where acute 
pulmonary edema was found; he improved after 
digitalis therapy. Three subsequent brief epi- 
sodes of tachycardia occurred over a period of 
§ years prior to admission to this hospital. He 
had had recurrent anterior chest pain after 
heavy meals, which was usually relieved by 
eructations and antacids, but which was often 
precipitated by physical activity. There was no 
history of orthopnea, paroxysmal nocturnal 
dyspnea, dyspnea on exertion, or peripheral 
edema. 

The patient had been regularly followed at 
another hospital because of osteogenesis 1m- 
perfecta congenita with marked deformity of the 
thorax, spine, skull, and lower extremities, 
since the age of 6 years. From 6 to 22 years of 
age, he had sustained multiple fractures of both 


lower extremities and ribs. There was no his- 
tory of musculoskeletal defects in other mem- 
bers of the family. 

Physical examination revealed a normoten- 
sive short man with a “helmet-shaped head," 
blue sclerae, atrophic skin, marked pectus 
carinatum, kyphoscoliosis, shortened and de- 
formed lower extremities with bowing of the 
shins, and hyperextensible joints (Fig. 1, 4 and 
B). A right inguinal hernia was also present. 
Hearing was well preserved, the neck veins 
were not distended, and the chest was clear to 
auscultation and percussion. The point of maxi- 
mal impulse of the heart was not felt; normal 
sinus rhythm was present. A loud holosystolic 
murmur was heard over the entire precordium 
and radiated into the neck and left axilla. An 
S, gallop was present. Heart sounds at the base 
of the heart were obscured by the murmur. 
There was no peripheral edema. 

Laboratory studies of the blood and urine 
were normal; the serum calcium, phosphorus, 
and alkaline phosphatase were also normal. 
The gastrointestinal series was normal. À roent- 
genogram of the skull revealed a basilar im- 
pression with diffusely demineralized bone and 
a wormian configuration (Fig. 24). The 
thoracolumbar spine was kyphoscoliotic and 
osteoporotic with multiple compression frac- 
tures and osteoarthritic lipping (Fig. 25). The 
arms were markedly bowed (Fig. 2E). Both 
hips showed demineralization, healed fractures, 
and bowing (Fig. 2C). The legs also showed 
bowing and thickening of bone (Fig. 2D). 
Roentgenograms of the chest revealed a de- 
formed thorax with markedly overdistended 
lungs and a globular anteriorly displaced heart 
(Fig. 3, 4 and B). The electrocardiogram 
showed left ventricular hypertrophy. A 1o hour 
continuous electrocardiographic tape recording 
revealed one premature atrial contraction with- 
out supraventricular tachycardia. Intravenous 
angiocardiography (Fig. 4, 4 and B) and selec- 


* From the Departments of Medicine and Radiology, The New York Hospital—Cornell Medical Center, New York, New York; and 
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liG. 1. (4) Frontal photograph showing the markedly deformed thorax and lower extremities. (B) Lateral 
view showing the pigeon-shaped breast, xyphoscoliosis of the spine, and anterior bowing of the lower ex- 


tremities. 





eft ventriculography and cineangiography 
showed mitral regurgitation, left atrial en- 
largement, and a markedly deformed mitral 
valve with anterior displacement of the left 
ventricle (lig. 5, 4 and B). 

Following these studies, the patient was 
treated with digoxin and procainamide and 
improved; he was discharged on January 11, 
1966. He is currently being followed in the 
cardiac clinic; his last visit was on February 13, 


tive 


1967, at which time his only complaint was oc- 
casional irregular heart beats. 

DISCUSSION 
The heritable disorders of connective 
tissue include osteogenesis imperfecta, the 
Ehlers-Danlos syndrome, Hurler’s syn- 
drome, pseudoxanthoma elasticum, and the 
Marfan syndrome.'? In contrast to the 
other diseases in this group, osteogenesis 
impertecta has only rarely been reported to 
be associated with cardiovascular abnor- 


malities. Voorhoeve?! reported a case of 


congenital malformation of the heart in a 
family of blue sclerotics. Aortic regurgita- 
tion was observed in 2 patients with osteo- 
genesis imperfecta by MckKusic.!> Kaul! 


described abnormalities in the media of 
medium sized vessels in a 6 day old infant 
with osteogenesis imperfecta, who died of 
rupture of the left renal artery. Several 
heart with 
osteogenesis imperfecta were described by 
Hass.'" The lesions may have been, how- 
ever, of rheumatic origin.!? Criscitiello e£ 27. 
reported 2 patients with osteogenesis 1m- 
perfecta and dilatation of the aortic root, 
and a third patient with multiple cardiac 
defects. A search of the records at The 
New York Hospital, during the years 1932 


cases of disease associated 


1966, disclosed 43 patients with osteogene- 
sis imperfecta. Of these, onlv 1 patient had 
associated congenital heart disease and he 
is currently under studv. 

The patient described in this commu- 
nication appears to have both congenital 
and acquired cardiovascular disease. The 
marked rotation of the heart into the left 
anterior oblique position with resulting 
kinking of the thoracic aorta is probably 
secondary to the acquired kyphoscoltosis.?" 
The mitral regurgitation, however, appears 
to be of congenital origin as the murmur 





l'1G. 2. (4) Lateral roentgenogram of the skull show- 
ing thinning of the calvarium and wormian bones. 
(B) Roentgenogram of the thoracolumbar spine 
showing general osseous demineralization, collapse 
of the central vertebral bodies, and striking 
biconcavity of the vertebral bodies. (C) Roent- 
genogram of the right hip and femur showing 
severe demineralization, varus deformity, and an 
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lic. 2. (D) Roentgenogram of the right leg showing 

marked medial bowing, cortical thickening, and 
mid-fibular and tibial 
bones. (E) Roentgenogram of the right humerus 
showing mild lateral bowing and cortical thicken- 
ing of the bone distally. 


synostosis between the 


was heard at birth and there was no history 
of rheumatic fever, subacute bacterial 
endocarditis, or significant trauma to the 
chest. 

Congenital mitral insufficiency is a very 
rare cond: tion, particularly when there are 
no associated cardiac defects." [t may 
occur with endocardial fibroelastosis of the 
left ventricle," ostium primum defects, 
persistent atrioventricular canal,! corrected 
transposition of the great vessels usually in 
association with ventricular septal defect,’ 


old healed fracture of the proximal femoral 


diaphysis. 
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l'1G. 3. (4) Frontal teleroentgenogram of the chest showing the markedly deformed thoracic spine and cardiac 
silhouette. (B) Lateral roentgenogram of the chest showing the marked pigeon-like deformity of the sternum 


and retrosternal position of the heart. 


congenital subaortic stenosis and coarcta- 
tion of the aorta,!® and as a consequence of 
anomalous origin of the left coronary artery 
with infarction of the posterior papillary 
muscle of the left ventricle." In isolated 
congenital mitral regurgitation, a wide 
variety of structural abnormalities have 
been described: clefts of the septal and 
mural cusps, deficient chordae support of 


E: f 
- 
T" 





one or both cusps, congenital elongation of 
the chordae of the septal cusp, fenestrations 
of the septal cusp, deficient substance of the 
mural cusp, insufficient length of the an- 
terior cusp,? accessory orifices of the an- 
terior commissure, and an enlarged pos- 
terior leaflet with elongated chordae ten- 
dineae.? 

Long survival of patients with congenital 


= 


La 


liG. 4. (4) Frontal intravenous angiocardiogram showing the superior vena cava displaced towards the 
right side of the spine. The right atrium, ventricle, pulmonary artery, and branches are also in the left 
anterior oblique position. (5) Lateral biplane view of 4 showing the anterior dislocation of the right heart 


structures. 
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mitral insufficiency. does occur. Prior!’ re- 
ported 2 cases of prolonged survival with 
congenital mitral insufficiency, 1 with de- 
ficient chordae of the mural cusp who lived 
to 26 vears of age and the other with two 
accessorv orifices of the septal cusp who 
lived to the age of 72 vears. One of the pa- 
tients in the series by Flege eż al.’ was 48 
vears of age at the time of mitral valvulo- 
plasty. Berghuis ef al? reported a number 
of patients with long survival in congenital 
mitral insufficiency in the age tange of 34 to 
73 years. 

The patient reported above demonstrates 
many of the classic features of osteogenesis 
imperfecta.!? Of note is the typical “helmet- 
head’ configuration of the skull with 
platybasia and the mosaic pattern on the 
skull roentgenogram due to the presence 
of wormian bones (Fig. 2.7).5 The lower 
extremities are markedly bowed with a res- 
idue of multiple old fractures (Fig. 2, C 
and D). Ad operc is marked (Fig. 3, 
A and B). The kyphoscoliosis is usually 
o to vertebral osteoporosis, mus- 
cular hypotonia, and laxity of ligaments.’ 
Cor pulmonale due to kyphoscoliosis also 
occurs in patients with severe spinal de- 
formity. 

The patient’s 
osteogenesis imperfecta in that the frac- 
tures decreased after puberty.’ McKusic!? 
cited a patient with multiple fractures up to 
the age of 16 vears, who subsequently was 
able to serve in the Navy. It would appear 
that osteogenesis imperfecta is inherited in 
an autosomal dominant pattern! The ab- 
sence of a family history of osteogenesis 1m- 
perfecta in our patient 1s not unusual, and 
is best explained by the extremely variable 
expressivity of the defect;'® skipped genera- 
tions have been described.’ 

Owing to the convex bowing of the ster- 
num and kyphoscoliosis, the cardiovascular 
system was markedly deformed, the heart 
being displaced forward and retrosternally 
(Fig. 3, 4 and B). Biplane, simultaneous, 
intravenous angiocardiography showed 
that the heart and great vessels assumed 
the left anterior oblique position. The su- 





clinical course is typical of 
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perior vena cava was displaced laterally into 
the right hemithorax, and the right atrium 
was in a medial position. The right ven- 
tricle was also in the right hemithorax 
forming the right outer border ot the car- 
diac silhouette, and the pulmonary arterv 
was in a medial position with both branches 
appearing enlarged (Fig. 4, -Z and 5). The 
left heart structures were also rotated into 
the left anterior oblique view. Selective left 
ventriculography owed severe mitral in- 
sufficiency and an enlarged left atrium. The 
left ventricle was elevated cephalad and 
located behind the convexlv bowed ster- 
num (Fig. c, ¢ and B). Instead of being 
in the center of the cardiac silhouette, the 
left atrium appeared to lie inferiorly, rest- 
ing on the diaphragm (Fig. £5). Of interest 
is the markedly kinked descending aorta 
which, while intact, fitted into the shape of 
the spinal deformity. Because of marked 
distortion of the left cardiac chambers, it 
was difficult to completely visualize the 
mitral valve on cineangiography, although 
marked insufficiency and impaired function 
of the valve were evident. The cardiovas- 
cular structures apparently accommodated 
to the severe deformity of kyphoscoliosis by 
rotating into the avi ülable space in the 
thorax. When the left thorax is the site of 
kvphoscoliosis, the cardiovascular struc- 
tures assume the lett anterior oblique posi- 
tion in the right hemithorax (Fig. 3, £ and 
DB; 4, Aand B; and 5, £ and B). When the 
kvphoscoliosis involves the right hemi- 
thorax, rotation of the heart towards the 
left side causes 1t to assume a right anterior 
oblique position. 


SUMMARY AND CONCLUSION 


A 27 year old man with severely dis- 
abling osteogenesis imperfecta was found to 
have associated congenital mitral regur- 
gitation and acquired kvphoscoliosis which 
displaced the heart cephalad and the left 
ventricle anteriorly. He has tolerated the 
mitral regurgitation without heart failure 
or serious arrhythmia. Angiocardiography 
and cineventriculography demonstrated 
the markedly dislocated mitral valve and 
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left ventricle, and the enlarged left atrium. 

Osteogenesis imperfecta is a generalized 
inherited disorder of connective tissue but, 
in contrast to the Marfan, Ehlers-Danlos, 
and Hurler syndromes in which multiple 
valvular and great vessel abnormalities 
have been frequently reported, valvular 
lesions associated with it have been only 
rarely encountered, and should be searched 
for. 

[t is predicted that more cases than 
hitherto described will be tound. 


Israel Steinberg, M.D. 

Department of Radiology 

The Brookdale Hospital Center 

Linden Boulevard at Rockaway Parkway 


Brooklyn, New Yerk 11212 
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ANTIBIOTIC MODIFIED OSTEOMYE LLIS” 


By LAWRENCE 


A. DAVIS, M.D. 


LOUISVILLE, KENTUCKY 


HE description of acute osteomyelitis 

found in most standard textbooks still 
precedes the advent of antibiotics. How. 
ever, most patients with acute osteomyeli- 
tis are first seen bv the clinician or radiol- 
ogist with an antibiotic modified, or, in- 
deed, completely changed picture. 

The patient with classically described 
acute osteomvelitis including involucrum 
and sequestrum formation is rare. The 
basic clinical picture, like most other in. 
fectious diseases, depends upon the type 
and dose of the inoculum, the host re. 
sponse and other factors. The modifying 
influence of antibiotics during this early 
phase can considerably alter the untreated 
disease process. 

Modified osteomyelitis may take several 
forms: (1) The diagnosis of acute herna. 
togeneous osteomyelitis is suspected, but 
the type and amount of antibiotic that has 
been administered is inadequate for proper 
therapv; (2) acute osteomyelitis may be 
mistakenly diagnosed as acute rheumatic 
fever. Differential diagnosis mav be ex- 
tremely difficult, with frequent confusion. 
Prophylactic antibiotic therapy in doses 
adequate for suppression of recurrent acute 
rheumatic fever is not sufficient in most 
patients for the treatment of acute hema. 
togeneous osteomyelitis; (3) the patient 
may develop acute osteomyelitis while 
under antibiotic therapy for other diseases. 
The beginning of this process may occur 
when the blood level of antibiotic, although 
present, is fairly low; and (4) properly 
diagnosed and correctly prescribed therapy 
for osteomyelitis may not be carried out 
because of poor patient cooperation, 


REPORT OF CASES 


Case I. A 10 year old boy was seen elsewhere 
with a history of fever and pain in the right 


* Presented at the Tenth Annual Meeting of the Society for P 





l'16. 1. Case 1. Roentgenogram of the 
normal right hip. 


thigh region of g days’ duration. The tempera- 
ture was 103° F. and a soft systolic murmur was 
heard at the cardiac apex. He was treated for 
sepsis with 200,000 units of penicillin intra- 
venously every 8 hours for several days. He was 
also given chloramphenicol intramuscularly, 
250 mg. every 4 hours. The fever persisted and 
the patient was then thought to have rheu- 
matic fever. He was subsequently admitted to 
the Children’s Hospital. 

Physical examination disclosed indefinite 
pain in the right hip joint. The ASO titer was 
250 units. C-reactive proteins were four plus. 
A roentgenogram of the right hip and adjacent 
areas was normal (Fig. 1). The electrocardio- 
gram was also normal. 

The patient responded satisfactorily to 
aspirin and was discharged to the Heart Clinic 
with the diagnosis of “subsiding acute rheu- 
matic fever.” He was placed on oral penicillin 
(benzathene penicillin G), 250,000 units twice 
a day. He returned at intervals to the Heart 
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lic. 2. Case 1. Right hip joint 3 years later. There 
is an encapsulated bone abscess in the femoral 
neck. 


Clinic and was always asymptomatic. The 
penicillin therapy was continued. 
Approximately 3 years later, the patient, 13 
years old at this time, began to complain of a 
dull aching pain in his right thigh. He was 
atebrile, but had a sedimentation rate of 60. 
There was some swelling in the right upper 
anterior aspect of the thigh. On roentgenog- 
raphy, there was a chronic bone abscess in this 
region (Fig. 2). At surgery, this abscess had 
ruptured into the subperiosteal space, anterior 
to the femoral neck. It was surgically drained. 
The patient made an uneventful recovery. 


Case rr. This child, age 13 months, was ad- 
mitted to the Children's Hospital with a 
classical history of acute osteomyelitis involv- 
ing the arm (Fig. 3). After appropriate blood 
cultures were obtained, he was placed on ade- 
quate therapy and carefully followed in the 
hospital. Since the clinical course was satis- 
factory, he was discharged to the Out-Patient 
Clinic. Roentgenograms (Fig. 4) at this time 
showed the usual response of a severe acute 
hematogeneous osteomyelitis. 

The patient disappeared to follow-up and 
was not seen for approximately 7 years. At this 
time, a roentgenogram (Fig. 5) showed prac- 
tically complete disappearance of the ulna in 
its distal portion. 
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FiG. 3. Case 11. Forearm at onset of illness. There is 
extensive soft tissue swelling. 


[t was not certain whether the patient re- 
celved intermittent treatment for his osteo- 
myelitis. It appeared likely that at irregular 
intervals, when the arm became swollen and 
painful, he did receive some antibiotic. 

This is an example of massive osteolysis 
following osteomyelitis. [t 1s not the usual type 





Fic. 4. Case 11. Eight weeks later. Changes of a 
healing osteomyelitis are present. 
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lG. §. Case r1. Seven years later. There has been 
massive osteolysis of the ulna. 


of massive osteolysis as described in the litera- 
ture, but it is quite similar to the patient re- 
ported by Weissman and Salama.! Our patient 
Is now receiving reconstructive orthopedic care 
and apparently the underlying infectious pro- 
cess has resolved. 


DISCUSSION 


Other examples have been seen recently. 
One patient, who received antibiotic ther- 
apy following open heart surgery, de- 
veloped a low grade chronic osteomyelitis 
of the femur approximately 1 vear later. 
It is probable that the osteomyelitis was 
modified by the antibiotic level present 
during its inception. 

[n another patient, the modified osteo- 
myelitis was seen several weeks after an 
ear infection had been treated with 1 ‚000,000 
units of penicillin. 

Another patient was misdiagnosed as 


acute rheumatic fever and the mainte- 
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lic. 6. Osteomyelitis of the right iliac wing in a 6 
year old girl. She had been on oral penicillin ther- 
apy for 3 months. 


nance dosage of oral penicillin suppressed 
an osteomyelitis in the iliac wing. This did 
not become clinically or roentgenologically 
evident for 4 months (Fig. 6). 
CONCLUSION 

Since many patients receive antibiotic 
therapy for reasons unrelated to acute 
osteomyelitis, and since it is not uncom- 
mon for osteomyelitis to be treated with 
inadequate doses of antibiotic, the roent- 
genologic, as well as the clinical picture, 
is markedly modified. Most frequently, 
the modification masks the lesion for an 
interval; its subsequent appearance is in 
a chronic or subacute form. In one of our 
patients there was massive osteolysis of 
the bone. 
Children’s Hospital 
226 East Chestnut Street 
Louisville, Kentucky 40202 
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PSEUDOINFECTIONS OF THE INTERVERTEBRAL 
DISK AND ADJACENT VERTEBRAE?* 


By JOHN L. WILLIAMS, M.D., GEORGE A. MOLLER, M.D., 
and TERENCE L. O'ROURKE, M.D. 


DANVILLE, PENNSYLVANIA 


LLOWING intervertebral disk sur- 
gery there is occasionally pain and vary- 
ing degrees of bone destruction and sclero- 
sis without clinical or bacteriologic evi- 
dence of infection. The etiology of these 
postoperative complications is not well 
understood, but the most likely causes ap- 
pear to be low-grade infection, aseptic 
necrosis and degenerative disease.*5 Low- 
man and Robinson! in 1966 thought that 
the bone destruction represented a non- 
specific reaction to injury at the time of 
surgery. They had not seen these changes 
except after disk surgery and they sug- 
gested that the process might be similar to 
osteitis pubis following prostatectomy. 

We have found similar roentgenographic 
abnormalities in patients who have not 
had previous surgical procedures. Some of 
our cases inadvertently came to operation 
but the pain which led to surgery was ap- 
parently due to an unrecognized disease in 
the bone, rather than to a herniated disk. 
If the bone destruction and sclerosis had 
not been recognized until after surgery, 
these cases would have been considered 
postoperative complications. The early 
diagnosis of this disease is important be- 
cause its recognition by the radiologist will 
help avoid unnecessary surgery and will 
facilitate proper treatment. 

Abnormalities of the vertebrae adjacent 
to an intervertebral disk may be either 
destructive or sclerotic. At one end of the 
spectrum the roentgen changes are pri- 
marily destructive, with little or no sclero- 
sis. These are usually frank infections and 
are easily proved bacteriologically. The 
patients often have clinical signs of infec- 
tion such as elevation of the sedimentation 
rate, fever and leukocytosis. At the other 


end of the spectrum there are purely sclerot- 
ic lesions with disk space narrowing, but 
no bone destruction. These are usually de- 
generative, the sclerosis apparently repre- 
senting a reaction to abnormal motion at 
the site of the narrowed disk. 

Between these two extremes of pure 
destruction and pure sclerosis, we have 
seen 13 patients who have had a combina- 
tion of sclerosis and bone destruction. 
These 13 patients are not only intermediate 
as far as roentgenographic changes are 
concerned but they also appear clinically 
to lie somewhere between frank infections 
and aseptic necrosis or degenerative dis- 
ease. Nine of the patients had not had pre- 
vious surgery. All had the insidious onset of 
chronic back pain, but there was no evi- 
dence of fever, leukocytosis or elevation of 
the sedimentation rate. Cultures were neg- 
ative in the cases that were biopsied. 


ROENTGEN DIAGNOSIS 


The roentgen appearance in this group 
of cases varies markedly with the stage of 
the disease. The earliest manifestation is a 
small area of demineralization in the end- 
plate of one of the vertebral bodies. It is 
first visible 1 to 2 months after the onset 
of pain. The bone destruction is frequently 
at the anterior or anterolateral margin of 
the vertebra and is easily overlooked (Fig. 
I, 4 and B). Since these patients usually 
have moderately severe back pain, there 
is often a clinical suspicion of a herniated 
disk. Characteristically, however, the pain 
is more or less localized to the back and 
there 1s little or no radiation. Myelograms 
are usually negative but are occasionally 
equivocal. If the myelogram is equivocal 
and the subtle bone destruction is not ap- 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D.C., September 26—29, 1967. 
From the Department of Radiology, Geisinger Medical Center, Danville, Pennsylvania. 
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liG. 1. Twenty-six year old female with involvement of one vertebral body. (4) Plain roentgenogram 2 


months after insidious onset of pain. There is a small 
of L4. (B) Tomogram 7 months after onset of pain. 


area or bone destruction in the anteroinferior margin 


There is now marked sclerosis in the inferior half of 


L4. The intervertebral disk space is preserved and there is no involvement of Ls. Two months after this 
roentgenogram the patient underwent surgery at another hospital but there was no evidence of a herniated 


disk at L4-s. 


preciated, the patient may have surgery 
for a possible herniated disk. The result 
will be poor (Fig. 2, .7 and 5). Early bone 
destruction may also occur in -he central 
part of the end-plate of a vertebra. Central 
destruction is often so difficult to appreci- 


ate on plain roentgenograms that tomo- 
graphic studies may be necessary for ade- 
quate evaluation (Fig. 5, 4 and B). 

Bone sclerosis begins a few weeks or 
months after the appearance of bone de- 
struction. The sclerotic changes are often 





Fic. 2. Thirty-five year old female with early bone destruction (arrow). (4) Plain roentgenogram of Lg 
one month after onset of low back pain. The localized demineralization of the anterosuperior margin 
of L4 was not appreciated. A myelogram was equivocal. At surgery no herniated disk was found and there 
was no relief of pain postoperatively. (B) Tomogram 5 years after onset. Patient was still symptomatic. 
There is sclerosis, destruction and spurring of Ls. The disk space has narrowed. Open biopsy of disk and 
sclerotic bone suggested low-grade inflammatory reaction but cultures were sterile, 
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Fic. 3. Sixty-five year old female with low back pain for 6 months. (4) Plain roentgenogram of Laas There 
is sclerosis of L3 vertebral body, with demineralization of the inferior end-plate. The L3-4 disk space 1s 
narrowed and there is some spurring. (B) Tomogram on same date shows bone destruction in both verte- 
brae. Biopsy revealed degenerating bone and fibrocartilage but no inflammatory cells. Cultures were sterile. 
Pain had improved 9 months later, but roentgenographic appearance had not changed. 


the more obvious abnormality and 1n many 
instances even large areas of bone destruc- 
tion may be difficult to appreciate on 
plain roentgenograms (Fig. 4, 4 and 5). 
As the disease progresses, there 1s usually 
some narrowing of the disk space and lo- 
calized spur formation. Bone destruction 
appears early in the course of the disease 
and in our 13 patients there has been very 
little progression of the destructive process 
over a period of months or years. Sclerosis, 
however, tends to progress rather m arkedly 
and may become so severe that subtle 
areas of bone destruction cannot be appre- 
ciated on plain roentgenograms (Fig. 5). 
Similar destructive and sclerotic changes 
can occur as a postoperative complication 
following excision of a herniated disk, and 
many such cases have been described in 
the literature.^? In these patients there 1s 
initial relief of symptoms following surgery 
but a few davs or weeks later the patient 
develops localized back pain, usually with- 
out radiation. The roentgenograms become 
positive 1 or 2 months after the onset of 


pain. The roentgenographic appearance in 
the patients who have developed this dis- 
ease as a postoperative complication has 
been similar to that of the nonoperated 
cases, and all have run a similar clinical 
course. 

Treatment has been mainly symptom- 
atic. Antibiotics and anti-inflammatory 
doses of radiotherapy were tried in a few 
patients, but the results were equivocal. 
Most cases responded favorably to rest, 
analgesics and various types of back sup- 
ports. The disease appeared to be self- 
limited in 12 of the 13 cases, with the 
gradual subsidence of symptoms over à 
period that varied from 5 months to § 
vears, Only 1 patient had such a poor re- 
sponse that she required an operative spinal 
fusion for the relief of pain. 


DISCUSSION 


We have seen this disease under 3 con- 
ditions: (1) in patients without surgery; 
(2) in patients who have had early but un- 
diagnosed roentgen changes prior to un- 
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Fic. 4. Forty-six year old female with intermittent back pain for 5 years. (4) Plain roentgenogram of L2-3. 
There is sclerosis and a suspicion of bone destruction in L2 (arrow). (B) Tomogram on the same date. 
There is extensive bone destruction in L2 and also some destruction of L3. Symptoms improved slowly 
but the roentgenographic appearance had not changed 3 years later. 


successful disk surgery; and (3) as a post- 
operative complication, with pain begin- 
ning a few days or a few weeks after the 
successful excision of a herniated disk. 

In the absence of a known etiologic agent 
it is impossible to be certain that all of our 
13 cases represent the same disease. How- 
ever, the similarity in both the roentgen 
findings and the clinical course would sug- 
gest that these cases may well have the 
same etiology. Somewhat similar roentgen- 
ographic changes occur in Marie-Strümpell 
and rheumatoid arthritis," but none of our 
patients had any other evidence of rheu- 
matoid disease. 

If we assume that these cases have a 
common cause, the diagnosis which seems 
to fit best with all the evidence is that of a 
very low-grade infection. The fact that 
there was no fever, leukocytosis or eleva- 
tion of the sedimentation rate 1s not neces- 
sarily evidence against a low-grade infec- 
tion since the lesions are so localized that 





Fic. 5. Twenty-seven year old female with back 
pain for 1 year. Tomogram of L3-4. There is 
marked sclerosis and minimal bone destruction in 
both vertebrae anteriorly. The disk space is nar- 
rowed. On the plain roentgenograms of this pa- 
tient, the bone destruction was obscured by the 
dense sclerosis. Patient became symptom free 5 
months later. 
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they might not cause a systemic reaction. 
In the cases that have been biopsied the 
cultures were sterile but scattered in- 
flammatory cells were occasionally seen and 
the appearance was compatible with a 
low-grade inflammatory reaction. 

Ambrose, Alpert and Neer! in 1966 de- 
scribed 24 cases of vertebral osteomyelitis 
and emphasized that in 20 of their patients 
the onset was so insidious that an average 
of 4 months elapsed between the beginning 
of symptoms and the correct diagnosis. 
Bacteria were recovered in 16 of their pa- 
tients and the diagnosis of osteomyelitis 
was made histologically in the others. In 
their group of proved cases there was usu- 
ally some clinical evidence of infection 
such as an elevated sedimentation rate or 
mild fever. The roentgenograms did not 
show any reactive sclerosis in most in- 
stances. This would place their cases in the 
primarily destructive group in which there 
is an infection due to a moderately virulent 
organism. When the bacteria are less 
virulent it is possible to have similar symp- 
toms but the roentgenograms will show 
less destruction and more sclerosis. 

Harris and Kirkaldy-Willis? in 1965 de- 
scribed an even more benign form of 
osteomyelitis in various bones, including 
the spine. Their cases apparently represent 
a step down the scale as far as virulence of 
the bacteria is concerned. Quite a few of 
their patients had a moderate degree of 
bone sclerosis, and in this group the au- 
thors were sometimes unable to isolate 
bacteria on aspiration biopsy but did re- 
cover bacteria on open biopsy. The orga- 
nism was most frequently a staphylococcus. 

The cases we have presented tend to 
have even more sclerosis and less destruc- 
tion than those of Harris and Kirkaldy- 
Willis, and it can thus be anticipated that 
if these are infections they would be even 
more difficult to prove. 
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SUMMARY 


There is a disease of the intervertebral 
disk and adjacent vertebrae of unknown 
etiology which is characterized by a com- 
bination of sclerosis and bone destruction. 
This can occur in the nonsurgical patient 
as well as after surgery for a herniated 
intervertebral disk. Symptoms are insidi- 
ous in onset with localized back pain as the 
dominant symptom. There has been no 
clinical evidence of infection in 13 patients 
and cultures have been sterile in the cases 
that have been biopsied. The disease is 
usually self-limited and responds to rest, 
analgesics and immobilization. The recog- 
nition of the early changes of this disease 
will help avoid unnecessary surgery. 


John L. Williams, M.D. 
Department of Radiology 
Geisinger Medical Center 
Danville, Pennsylvania 17821 
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NEW BONE FORMATION AND CARPAL SYNOSTOSIS 
IN SCLERODERMA* 


A CASE REPORT 


By ARTHUR J. BJERSAND, M.D. 


BERGEN, NORWAY 


HE familiar bone changes in sclero- 

derma (progressive systemic sclerosis) 
have an osteolytic character. They usually 
affect the distal parts of the limbs, al- 
though changes in the acromion, distal end 
of the clavicle, and ribs have been de- 
scribed.*** The purpose of this communi- 
cation is to discuss a case of scleroderma 
which, in addition to some of the typical 
roentgen findings, demonstrated 
marked new bone formation in the proxi- 
mal bones of the extremities. Severe ar- 
thritic changes in this patient had led to 
bilateral, complete carpal synostosis. 


also 


REPORT OF A CASE 


The patient, a 38 year old woman, had had 
6 admissions to this hospital in the past 15 
vears. Her symptoms commenced at the age 
of 8 years with a gradually increasing stiffness 
of the skin of the hands and forearms and she 
now has typical scleroderma. Two skin biopsies 
were compatible with this diagnosis. 

Roentgenology demonstrated a wide, atonic 
a moderately dilated duodenum 
and slight, inconstant dilatations in the small 
intestine. There had been evidence of increas- 
ing pulmonary fibrosis during the past 8 years. 


esophagus, 


There were widespread soft tissue calcifications, 
some nodular in type, and some presenting as 
long subcutaneous streaks in the right leg, or 
as small flecks in the hands and feet. In addi- 
tion to distal bone absorption in several of the 
terminal phalanges, there was also tapering of 
the distal part of the right ulna. She had com- 
plete bilateral carpal synostosis, some carpo- 
metacarpal synostoses and marked arthritic 
change in the radiocarpal and some of the 
finger joints. The feet were unaffected, except 
for mild bone absorption in a few of the ter- 
minal phalanges. 

There was fairly marked periosteal new bone 
formation of the dense undulating tvpe? in the 


upper part of both femoral diaphyses (Fig. 1, 
£ and B). The changes were localized mostly 
to the dorsal aspect of the bone, and the irregu- 
lar appearance of the newly formed bone gave 
an illusion of cortical defects in the antero. 
posterior projection (Fig. 1/4). The roentgen- 
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Fic. 1. (4) Anteroposterior and (B) lateral roent- 
genograms of the upper part of the left femur. Ir- 
regular periosteal new bone formation of the dense 
undulating type is seen at the diaphysis, mostly 
posterior. In (4) there is an illusion of cortical de- 
fects. There is a gradual decrease in cortical 
thickening towards the middle of the shaft. The 
distal part is normal. 


* From the Department of Radiology, University of Bergen Medical School, Bergen, Norway. 
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ographic findings have not varied since her 
hrst admission. Similiar changes were found in 
both humeri (Fig. 2, 4 and B), and an in- 
creased density in both tibial tuberosities may 
possibly be an expression of the same process 
(Fig. 3, Æ and B). 
DISCUSSION 

several cases of polyarteritis nodosa 
with periosteal new bone formation in the 
long bones have been described in the 
literature? *! We have been unable, how- 
ever, to find similiar changes reported in 
scleroderma. A possible exception may be 
Howard* who mentioned that a patient had 
an "obvious increase in the calcium depos- 
its of the upper third of both ulnae and 





Fic. 2. (4) Anteroposterior and (B) lateral roent- 
genograms of the left humerus. There is uneven 
thickening of the cortex, most marked Just above 
the middle of the shaft. 


Bone Formation in Scleroderma 





lic. 3. (4) Anteroposterior and (B) lateral roentgeno- 
grams of the right leg. Note the increased density 
of the tibial tuberosity. Two types of soft tissue 
calcification are seen. 


the lower third of both humeri”; but there 
were no accompanying roentgenograms. It 
is well known that peripheral vascular 1n- 
sufficiency can lead to periosteal new bone 
formation in the bones of the extremities.*:! 
This seems to be evident in patients with 
polvarteritis nodosa. Our case had pains 
suggestive of arterial insufficiency at the 
age of 35 vears. These improved after the 
dose of cortisone was increased but per- 
mission for arteriography was denied. 
Peripheral arterial changes in scleroderma 
have been demonstrated arteriographically 
by several investigators.!^!5 The proximal 
localization of the bone changes in our 
patient is characteristic. 

Severe arthritic changes are found in 
cases with scleroderma, particularly in the 
hands, and bony ankylosis of the finger 
joints has been described.!:!°> Total 
carpal synostosis, however, is very rare. 
The joint changes in our case are almost 
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lic. 4. (4 and B) Roentgenograms of both hands. There 


amputated.) 


certainly associated with the very early 
onset of the disease (Fig. 4, Æ and B). 

Several authors’? have noted the over- 
lap of roentgen findings in the various col- 
lagen diseases and our case may substanti- 
ate this observation. 


SUMMARY 

A case of scleroderma is reported in 
which there was evidence of rather marked 
periosteal new bone formation at the di. 
aphyses of both humeri and femora. 

The somewhat similiar findings in poly- 
arteritis nodosa are pointed out and à pos- 
sible connection. with peripheral arterial 
insufficiency is briefly discussed. 

The patient also had complete carpal 
synostosis in both hands. 

Department of Radiology 
University of Bergen Medical School 
Bergen, Norw av 
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THE EARLY ROENTGENOGRAPHIC CHANGES IN 
ESSENTIAL COXA PLANA; THEIR SIGNIFI- 
CANCE IN PATHOGENESIS* 


By JOHN CAFFEY, M.D. 


PITTSBURGH, PENNSYLVANIA 


[39e the past 58 years, the pro- 
gressive and the cyclic roentgeno- 
graphic features of coxa plana have been 
described in detail in scores of articles and 
are well known. The roentgenographic 
changes at the beginning of the disease, 
however, have been recorded in surpris- 
ingly few cases and their roentgenographic 
pattern, morbid anatomy, pathogenesis, 
and early course are poorly known. The 
purpose of this paper 1s to present the 
early roentgenographic changes in 30 cases 
in which the typical progressive changes 
appeared at later examinations. The mate- 
rial has been collected during the last 35 
years at the Babies Hospital in New York 
City, the Children’s Hospital of Denver, 
the Primary Children’s Hospital of Salt 
Lake City, and the Children’s Hospital of 
Pittsburgh. 

Often the exact time of onset of clinical 
manifestations could not be determined, 
but in no case had the clinical signs been 
present for longer than 12 weeks when the 
first roentgenograms were taken. In most 
cases the clinical signs were reported to 
have been present for several weeks, in a 
few for less than 4 weeks and in 2 cases for 
less than 2 weeks. It is obvious in some 
cases (not included in this paper) that 
advanced roentgenographic changes were 
present in patients who said that the clini- 
cal signs had been present for only a few 
days or even a few hours; in some others, 
fewer in number, slight roentgenographic 
changes were present in patients who had 
been limping for more than 3 months.’ 
We have relied mainly on the roentgen- 
ographic changes to determine the dura- 
tion of the disease in the belief that the 


slightest roentgenographic change indi- 
cates those of the shortest duration and 
that the progressively more severe changes 
usually represent progressively older le- 
sions. In this group of 30 patients, skeletal 
maturation was diminished in all, but to 
different degrees, from 6 months to 3 to 4 
years. In the majority, bone age was re- 
duced by one-half or more than one-half 
of the chronologic age. In none of the pa- 
tients was the bone maturation higher 
than the median value. Goff er 47.? found 
the bone maturation to be low or very low 
in their patients. In 287 cases of coxa plana 
studied recently by Osman,” the bone age 
was reduced in 281, was normal in 6, and 
accelerated in none. 


REPORT OF CASES 


Group I: Slight lateral dislocation of the 
femur with and without smallness of the 
femoral epiphyseal ossification center (EOC). 
There were 5 such cases; 2 of them are 
presented here. 


Case 1. J.S., a boy 3 years of age had been 
limping on his left leg for 7 days when these 
roentgenograms were made (Fig. 1, £ and B). 
In the standard anatomic frontal projection of 
the hips with the femurs in adduction (Fig. 14) 
the left femur was displaced slightly laterad in 
its acetabulum; the right ischiofemoral distance 
measured 8 mm. and the left measured 10 mm. 
(Waldenstróm's sign). The left EOC was 
slightly smaller than its counterpart on the 
rght but it was not fractured, flattened, or 
sclerotic. In Lauenstein's or the "frog" posi- 
tion, in which the thighs are abducted and 
rotated externally (Fig. 18), similar findings 
were present at the left hip. Three months 
later, the hips were re-examined roentgen- 
ographically because of a persistent limp and 


* From the Department of Radiology and Pediatrics, the Medical School, University of Pittsburgh, and the Children's Hospital 


of Pittsburgh, Pittsburgh, Pennsylvania. 
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the left EOC was found to be flattened and 
diffusely sclerotic. In succeeding studies the 
left EOC demonstrated the typical cyclic 
changes of coxa plana. 


Case rr. F.F., a boy 5 years and 8 months of 
age had been limping for 8 weeks on the left leg. 
Roentgenography (Fig. 2, Æ and B) demon- 
strated the left femur dislocated slightly la- 
terad in its acetabulum but no fracture, flatten- 
ing, or sclerosis of the EOC. In contrast to 
Case 1, the left EOC was the same size as its 
right counterpart. In roentgenograms, made I 
year later, the left femoral KOC was flattened 
and diffusely sclerotic. Fracture was not seen 
in either the first or later examinations. 


Group Il: Early segmental fracture of 
the EOC prior to the appearance of flattening 
or sclerosis. There were 11 cases in this 
group, 4 of which are presented. 


Case rr. T.E., a boy 10 years of age had 
been limping on his left leg for several weeks 
when these roentgenograms were made (Fig. 
3, Zand B). In the standard position (Fig. 34), 
the left femur was displaced 4 mm. laterad in 
its acetabulum. The 2 EOC's, however, were 
equal in size, without flattening or sclerosis, 
excepting slight marginal irregularity in density 
along the edge of the dome of the left EOC. A 





Fic. 1. Case 1. (4) Standard frontal position for hips 
with the femurs adducted in an anatomic position. 
(B) The “frog”? or Lauenstein’s position with the 
femurs abducted and externally rotated. In both 
positions, the left femur is slightly displaced 
laterad and the left femoral epiphyseal ossification 
center (EOC) is slightly smaller than the right 
EOC. The left EOC is not fractured, flattened, or 
sclerotic. This is an example of slight displacement 
of the femur and smallness of its EOC, prior to 
fracture, flattening, and necrosis. 


Roentgenographic Changes in Essential Coxa Plana 





Fic. 2. Case 11. (4) Standard position and (B) the 
"frog" position. There is early slight lateral dis- 
placement of the left femur prior to fracture and 
flattening of the EOC. The left and right EOC's 
are equal in size in this patient. 


fracture, however, is not visible clearly in this 
position. In the "frog" position (Fig. 35), 
a sharply defined submarginal strip of dimin- 
ished density marked the anterolateral superior 
segment of the left EOC. In this case, as in 
later ones, the fracture line was visible in 
the "frog" position and invisible in the stan- 
dard position. The metaphyses were normal on 
both sides and in both positions. In later ex- 
aminations, the fracture line had disappeared 
and the femoral EOC went through the cvclic 
changes characteristic of coxa plana. (Courtesy 





Fig. 3. Case nr. (4) Standard position and (B) the 
"frog" position. A segmental submarginal fracture 
of the left EOC is visible, in the “frog” position, in 
the anterolateral superior quadrant of the left 
femoral EOC, but it is invisible in the standard 
position 4. It is noteworthy that the fracture de- 
veloped prior to flattening and sclerosis and is 
accompanied by lateral displacement of 4 mm. of 
the left femur. 





l'1G. 4. Case 1v. (4) Standard position and (B) the 
"frog" position. The findings in the EOC are 


normal in the standard position 4, but in the 
"frog" position B the left EOC is broken submar- 
ginally in the anterolateral superior quadrant, 
without flattening or sclerosis. The bright black- 
ness of the fracture line suggests that a small 
amount of gas has collected between its edges. The 
left femur is displaced 3 mm. laterad in its socket. 
[n later roentgenograms, the fracture line dis- 
appeared as the EOC became flattened and scle- 
rotic. 


of Dr. R. Parker Allen, Children's Hospital, 


Denver, Colorado.) 


Case 1v. J.W., a girl 51 years of age had 
limped on the right side for several weeks and 
had pain in the right hip. The right femur was 
found to be displaced 3 mm. laterad in its 
socket (Fig. 4.7). In this standard projection 
there was no evidence of fracture, flatrening, 
or sclerosis. In the “frog” position (Fig. 48), 
however, a submarginal fracture was clearly 
visible in the superior anterolateral segment 
of the right EOC but without Hattening or 
sclerosis. The metaphyses of the femurs were 
normal in both projections. In later roentgeno- 
graphic examinations, characteristic changes 
of coxa plana developed in the right EOC. 


Case v. L.W., a boy 61 years of age had pain 
in the right hip for some weeks and had been 
limping on the right side. In the standard pro- 
jection (Fig. 54), the right femur was displaced 
laterad slightly (2 mm.) in its socket. The 2 
EKOC’s were the same size with no evidence of 
fracture, flattening, or sclerosis. In the "frog" 
position (Fig. 5B), however, a curved sub. 
marginal fracture line extended caudad from 
the top of the EOC and followed its edge to- 
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ward the base on the EOC but stopped sl 
of its base and the cartilaginous plate. 
lateral roentgenograms, the typical progres: 
changes of coxa plana appeared in the ri 
EOC. (Courtesy of Dr. R. Parker Al 
Children’s Hospital, Den ver, Colorado. ) 


CASE vi. This case was taken from the mo 
graph of Dr. R. W. Lewis," in which adequ 
clinical data for our purposes were not giv 
In the standard position (Fig. 64), a sh 
narrow fracture line paralleled the edge of 
anterolateral superior segment of the left E( 
This same segment was slightly fattened. 
the “frog” position (Fig. 6B), the fracture | 
was widened and elongated; and the vent 
end of the peripheral fragment was separat 
completely from the underlying main mass 
the EOC. The depth of the fracture line in 
cated that the submarginal spongiosa w 
broken as well as the periphery of the EOC 
thin limiting band of provisional calcificati 
which is made up of calcified cartilaginc 
gound substance. The metaphyses were n 
mal. In a later study (Fig. 6C), the fracti 
line was closed except a short ventral segme! 


In the metaphysis, however, and far forwa 


directly under the ventral segment of the fr: 
ture in the EOC, there was now a small b 
sharply punched out radiolucent defect, adj 
cent to the cartilaginous plate, which replaci 
part of the spongiosa and a short segment of t| 
superior part of the anterior cortical wall. 





l'iG. §. Case v. (4 and B) The right femur is di: 
placed laterad 2 mm. in its socket but there Is n 
evidence of fracture in the standard position «A 
In B, however, the right EOC is broken just belos 
the edge of its anterosuperior lateral segment bu 
without sclerosis or flattening of the broken part 
The metaphysis of the right femur is normal ii 
both 4 and B, which is also true of the metaph yse 
in Figures 1 through g. 





Group III: The advantage of the "frog" 
position “in the accurate visualization of the 
extent of sclerosis. In several other cases this 
same value of the “frog” position over the 
standard position was evident. 

Case vir. P.F., a boy 7 years of age had had 
pains in the right hip and had limped on the 
right side for several weeks. In the standard 
position (Fig. 7,7), the right EOC appeared 
diffusely sclerotic and was flattened at its top; 


l'1G. 6. Case vr. (4) In the standard position, 
the femoral EOC is slightly flattened and a 
short fracture line is visible. (B) In the 
"frog" position this fracture line is elongated 
and widened;it runs through the submargin- 
al spongiosa and appears to be loose at its 
lateral end. (C) In the “frog” position made 
later than 4 and P, the fracture line is re- 
duced to a small break at the anterior edge 
of the EOC. In 4 and B, the metaphysis is 
normal but in C there is a sharply defined 
large defect at the ventral end of the meta- 
physis, directly under the ventral fractured, 
flattened segment of the EOC. (From R. W. 
Lewis.!!) 


the right femur was displaced slightly laterad 
in its socket. In the "frog" position (Fig. 7B), 
in contrast, the right EOC was sclerotic chiefly 
on its margins and the central and dorsal parts 
were normal in density. The anterosuperior 
segment was flattened and presented an in- 
definite fracture line near its flattened edge. 
In later studies, the right EOC went through 
the typical progressive changes of coxa plana. 


Group IV: Disappearance of the early 





l'1G. 7. Case vir. (4) The right femoral EOC is dif. 
fusely sclerotic in the standard position with 
slight flattening but no fracture. (B) In the “frog” 
position, the sclerosis is marginal and confined to 
the anterior flattened segment. The dorsal part 
of the EOC is normal in density. The superior 
ventral segment of the right EOC is fractured just 
under the flattened edge. The left femur is dis- 
located laterad several centimeters in both Z and 
B. In the early years of radiology, the "frog" posi- 
tion was not used in the roentgenographic study of 
coxa plana and the opinion prevailed then, and 
still does now to some degree, that the earliest 
roentgenographic change is diffuse sclerosis. The 
same fallacy would seem to have been true in this 
case had not the “frog” projection been used as 
well as the standard projection. 


fractures and the appearance of the metaphy- 
seal defects in the later roentgenograms. The 
early fractures disappeared early in all of 
our Cases. 


Case vil. C.S., a girl 6 years of age had been 
limping on her right leg for about 9 weeks. 
Roentgenography demonstrated that the right 
EOC was normal (Fig. 8.7) but that the right 
femur was displaced slightly laterad in its 
socket. Two roughly horizontal fracture lines 
were visible in the anterior superior lateral 
quadrant of the EOC (Fig. 82) and this same 
quadrant was slightly flattened. The metaph- 
yses were normal. At 6 years and 5 months of 
age, roentgenograms showed that the left EOC 
was diffusely sclerotic and flattened (Fig: 8.0 
and D); however, in D the fractures which were 
visible in B have disappeared. A small radio- 
lucent metaphyseal defect was visible in its 
ventral segment (Fig. 8D), 


Case IX. A.N., a boy 10 years of age had been 
limping on his left leg for several weeks (Fig. 
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94). In this "frog" position, 3 short parallel 
longitudinal fracture lines were visible in the 
anterolateral part of the left EOC. The meta- 
physis was normal. In Figure 9B taken in the 
"frog" position 6 months later, the antero- 
lateral superior segment of the left EOC was 
more flattened and sclerotic and the 3 fracture 
lines have disappeared. Also, at the very an- 
terior end of the metaphysis, a small sharply 
defined radiolucent defect was now evident and 
appeared to have replaced a local segment of 
spongiosa and a small superior segment of the 
anterior cortical wall, directly under the an- 
terior segment of fracture and collapse in the 


EOC, 


~ 


Group V: Intraepiphyseal gas in the seg- 
ment of the fracture. There were 6 such 
cases, 3 of which are presented. 

Case x. J.G., a boy 4 years and 7 months of 
age had been limping on his right side for about 
3 months. The right femur was displaced 3mm. 
laterad in its socket (Fig. 104). The right 
KOC was flattened and slightly sclerotic. In 





Fic. 8. Case vin. (4 and B) Roentgenograms made 
at 6 years of age. (C and D) Roentgenograms made 
at 6 years and 5 months. Two parallel fractures 
are visible in the superior anterolateral segment 
of the right EOC in B and they are not visible in Z. 
The metaphyses in 4 and B are normal. In C and 
D made § months later, the earlier fractures have 
disappeared, although the left EOC has flattened 
and become sclerotic. A sharply defined defect is 
visible in the anterior segment of the metaphysis 
in D which was not present 5 months earlier, 
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the "frog" position (Fig. 10, B and C) the right 
FOC was flattened anteriorly and this ventrally 
Hattened segment was sclerotic. A bright black 
segmental strip of gas density seemed to fill a 
superficial fracture groove and extended 
slightly peripheral to the edge of the EOC to fill 
a narrow slit between it and its overlying carti- 
lage. This gas image was intraepiphyseal and 
appeared to have been induced by the stress of 
sudden twist and pull involved in abducting 
and externally rotating the thigh in obtaining 
the "frog" position. This gas probably indi- 
cates segmental separation of the bony nucleus 
and its usually contiguous enveloping cartilage 
at the site of the submarginal fracture. 


Case xı. J.T., a boy 6 years of age had been 
limping on his left leg for several weeks. A faint 
submarginal fracture line crossed the dome of 
the left EOC (Fig. 11.7), which was slightly 
Hattened. The marginal fragment above the 
fracture line was thin and not displaced. In the 
"frog" position (Fig. 11, B and C), the ante- 
rolateral superior segment of the left EOC was 
Hattened and was covered by a narrow strip of 
bright black gas density which occupied a 
narrow space directly above the flattened EOC 
and beneath its overlying cartilage. The edge 
of the EOC in this position appeared to be 
crumpled rather than fractured in a single clean 





hic. 9. Case 1x. (4 and B) Roentgenograms taken 
in the "frog" position, but B was made 6 months 
after 4. In 4, 3 short horizontal fractures are evi- 
dent in the left EOC; its metaphysis is normal. In 
B, the left EOC is now flattened and sclerotic and 
the earlier fractures have disappeared. Also, a 
sharply punched out radiolucent defect is present 
at the very anterior end of the metaphysis where 
it appears to have replaced both spongiosa and 
cortex. 
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l'1G. 10. Case x. (4) The right femur is displaced 
laterad 3 mm. and the right EOC is small and 
slightly flattened. There is no evidence of gas in 
the right femoral head. (B) The EOC is flattened 
and sclerotic in its anterosuperior lateral segment 
and a wavy bright black strip of gas density is 
superimposed on the flattened edge of the EOC. 
This gas appears to fill a narrow space between the 
superior edge of the EOC and the underedge of its 
overlying cartilage. This space must represent the 
site of segmental separation of the bony nucleus 
from its normally contiguous cartilage. The wavy 
contour appears to be caused by short extensions 
of the gas into the space between the fracture frag- 
ments. There is no evidence of gas in the left 
normal femoral head. C is an enlargement of the 
right side of B. 


break. This intraepiphyseal gas was present 
only in the "frog" position and only in the 
affected fractured and flattened segment. The 
gas must have accumulated in a space between 
the edge of the EOC and its usually contiguous 
overlying cartilage. This accumulation of in- 
traepiphyseal gas probably has the same causal 
mechanism as the accumulation of intra-articu- 
lar gas at the hips and shoulders when they are 
suddenly stretched for positioning for roentgeno- 
graphic examination. (Courtesy of Dr. R. Parker 
Allen, Children’s Hospital, Denver, Colorado.) 
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l'iG. 11. Case xr. (4) The top of the left EOC is 
slightly flattened and a fracture line extends trans- 
versely across the dome just beneath its edge. 
There is no image of gas density, however, and no 
sclerosis. (B) In contrast, there is a distinct black 
bright strip of gas density which appears to be 
superimposed in the anterosuperior lateral flat- 
tened edge of the EOC which suggests that gas has 
accumulated between the upper edge of the EOC 
and the lower edge of its normally contiguous car- 
tilage. This gas occupies a space inside the EOC, 
between the edge of the bony nucleus and the 
cartilage and represents the segmental space of 
separation between these structures in the antero- 
superior quadrant of the femoral head. C is an 
enlargement of B. The dorsal segment of the EOC 
is normal in density and texture. 


Case xu. R.A., a boy 6 years of age had been 
limping on his left leg for 6 to 8 weeks. In 
Figure 12.7, made at 6 years of age, the lateral 
inferior angle of the left FOC was notched but 
there was no fracture or flattening. The left 
femur was displaced laterad 4 mm. in its 
socket. In Figure 128 also taken at 6 years, a 
bright black submarginal strip indicated a 
fracture and probably the accumulation of 
some gas between the edges of the fracture gap 
and in the space of separation of the bony 
nucleus from cartilage directly above the frac- 
ture. The metaphyses were normal. Roentgen- 
ograms taken 4 months later (Fig. 12, C and D) 
showed that the left EOC was heavily sclerotic 
on its margins with relative central lesser 
density. The earlier fracture and the intraept- 
physeal gas have disappeared. There was also a 
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large radiolucent metaphyseal defect far for- 
ward near the ventral end of the metaphysis 
which seemed to replace spongiosa and the 
superior segment of the ventral cortical wall. 


DISCUSSION 


Size of the EOC. The affected KOC was 
slightly smaller than its normal counter- 
part in the unaffected femur in 16 or 30 
cases; both EOC's were equal in size in 13 
cases and in 1 case (Case vir) only the 
affected side was examined. The cause of 
the smallness of the KOC and its patho- 
genetic significance are not clear. Whatever 
the cause, it must have been active for 
several weeks before fracture and flatten- 





12. Case xir. (4) The left EOC presents a 
notched defect at its lateral inferior angle. (B) 
There is a wide, submarginal fracture in the antero- 
lateral superior segment which contains bright 
black gas. Both metaphyses are normal in 4 and 
in B. (C) The left EOC has flattened and become 
sclerotic and the fracture line has disappeared. The 


FIG. 


metaphysis now contains a broad radiolucent 
strip directly under the cartilage plate which 
occupies the ventral extremity of the metaphysis, 
and in D, has replaced spongiosa and the anterior 
cortical wall. 
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ing developed to have retarded growth of 
the EOC to such a degree. It probably 
indicates that the displacement has been 
present for many weeks. Calot m aintained 
that dislocation of the femur was the pri- 
mary lesion of coxa plana. 

Swelling of the joint capsule and thicken- 
ing of the synovial layers have been found 
in many cases at surgical exploration. We 
were unable to demonstrate these changes 
in soft tissues satisfactorily in our roent- 
genograms. 

Displacement of the femoral head in the 
acetabulum (Calot-Waldenstróm) was com- 
monly present but was always slight. 
Lateral displacement exceeded 2 mm. in 
26 of 30 cases and was more than 5 mm. in 
2. In the 4 other cases, lateral displacement 
was less than 2 mm. and was equivocal. In 
the ¢ cases in Group I, in which neither 
fracture nor flattening of the FOC had yet 
developed, lateral displacement was greater 
than 2 mm. in 4 cases, and uncertain, less 
than 2 mm., in 1 case. The displacement, 
although slight and sometimes equivocal, 
may indicate serious functional disturbance 
of the normally delicate equilibrium at the 
hip joint, by which wei ght-bearing and 
other stresses are transmitted from the 
acetabular roof diffusely and uniformly to 
the hemispheric femoral head. A shift of 
the femoral head laterad and ventrad 
could well overload the anterior superior 
lateral quadrant of the femoral head and 
cause compression and flattening deform- 
ities. The presence of early fracture and 


flattening in this anterolateral superior 
segment of the femoral head suggests 


strongly that the primary causal agent in 
coxa plana is simple direct compression 
from the excessive stress of overload on one 
segment of the femoral head--the antero- 
lateral superior segment. 

Fracture of the EOC was clearly present 
in 24 of 30 cases; the § patients in Group I 
were probably examined before fractures 
developed. In the single exception in the 
remaining 25 cases, the affected EOC was 
crumpled in its anterolateral segment 
rather than broken in a single fracture line. 
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Two fractures were visible in 4 cases and 3 
fracture lines in 1 case. Of the 24 cases with 
fractures, 1g were submarginal in the 
anterolateral superior quadrant of the af- 
fected EOC. In the 4 others, the fracture 
lines ran transverselv across the dome of the 
EOC in 3, from the center of the EOC 
ventrad and caudad in 1, and from behind 
the apex of the dome obliquely forward and 
downward to the base in r. 

The visualization of the early fracture 
is largely determined by the position of the 
femoral head at the time of roentgeno- 
graphic exposure. In 15 cases, the fracture 
line was visible in the "frog" position only, 
in 7 cases in the "frog" position as well as 
the standard position, and in 2 cases in 
the standard position only. In 1 case, al- 
though the anterosuperior lateral edge of 
the EOC was roughened and crumpled, a 
clear-cut fracture line could not be made 
out in either position. In all of the 7 cases 
in which the fracture could be seen in both 
projections, it was seen much better and 
more completely in the "frog" position 
(Fig. 6, 4-C; and 7, 4 and B). Increased 
rotation and abduction of the femoral head 
of only a few degrees may widen and 
elongate the fracture line and make it more 
easily visible.’ It is manifest that both stan- 
dard and "frog" positions are essential in 
the roentgenographic study of the early 
changes in coxa plana, but of the 2 posi- 
tions, the “frog” position is the much more 
informative. The narrow curved peripheral 
fracture fragment usually showed only 
slight peripheral displacement. In a few 
cases this fragment was impacted slightly 
on the underlying broken edge of the EOC. 
In Figure 6, 7-C, the fracture fragment iS 
well separated from the EOC at its lateral 
end but may be still attached at its medial 
end. In no case did we find significant dis- 
placement of the fracture fragment, and 
in no case did it appear to be loose and free 
from the EOC. It is clear that the rim of 


the ossification center—its provisional zone 
of calcified cartilaginous ground substance 
—js broken in all cases and, in most, the 


contiguous peripheral layer of spongiosa 
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also. The fracture thus affects calcified 
cartilage and bone and is not exclusively 
subchondral. The status of the overlying 
uncalcified cartilage cannot, of course, be 
appreciated on roentgenograms because 
it is invisible. In the cases with intraepi- 
physeal gas, there were no extensions of 
the gas into the contiguous cartilage to 
suggest fracture or fibrillation of it. 

The fractures, seen in the first roentgen- 
ographic examinations, had disappeared in 
all cases in the second examinations, made 
from 4 to 12 months later. A short residual 
fracture is evident in the second examina- 
tion in Case vi but the interval between the 
first and second examinations is not known 
in this case. It is clear to us now that an 
adequate roentgenographic study of the 
early fracture and its disappearance would 
require examinations at frequent intervals 
of not greater than 2 weeks if one is to 
learn the detail of the early evolution of 
the fractures and the flattenings. I have 
not seen fractures appear or recur during 
the later phases of the disease. It is likely 
that some of Waldenstróm's patients may 
have had early fractures similar to those in 
our patients, although he did not recognize 
them or identify them as such.” Burrows? 
stated that he did see subchondral fissures 
in the early stages of the disease before 
much collapse had occurred. Norman and 
Bullough!5 found subchondral fractures in 
ischemic necrosis of the femoral head in 
adults, both on roentgenograms and in 
anatomic specimens. 

Flattening of the EOC developed in the 
same segment of the EOC as the fracture 
in the anterolateral superior segment in 
more than 80 per cent of the cases. Frac- 
tures were found in some cases before 
flattening developed (Fig. 3, 4 and P; 
4, 4 and B; and 5, 4 and B). It seems 
likely, however, that the flattening followed 
fracture after a short interval or developed 
simultaneously with the fracture in all 
cases. In all cases flattening increased in the 
later examinations when the fractures were 
disappearing or had disappeared (Fig. 6, 
A-C; 8, A-D; and 9, 4 and B). Early 
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flattening was much better seen in t 
"frog" position. Waldenstróm consider 
flattening to be the earliest roentger 
graphic change in coxa plana. 

Sclerosis is the most diffcult feature 
early coxa plana to identify and to evalu: 
accurately. In some cases fractures we 
present before sclerosis could be seen (F 
3, 44 and B; 4, £ and B; and 5, 4 and J 
In several other cases only borderli 
sclerosis was noted in the presence 
fracture and slight flattening. Sclerosis < 
peared to be diffuse and total in the st: 
dard projection while it was segmen 
and peripheral in the "frog" positi 
(Fig. 7, 4 and B). The presence of s 
mental fracture and slight segmental fl. 
tening prior to the appearance of sclero 
indicates that sclerosis is a second: 
phenomenon. Early bone necrosis mic 
scopically includes mere death of t 
osteocytes, osteoclasts and marrow cells 
all of which are invisible roentgenograp 
cally. It is clear that early bone necro 
cannot be seen roentgenographically. F 
bechko and Harris? found that roentget 
graphic sclerosis represents the depositi 
of new bone on dead lamellae during t 
revascularization phase. This does r 
conform to the traditional view that t 
earliest roentgenographic changes in cc 
plana are the diffuse scleroses.*+™ 

Intraepiphyseal gas is a new, interesti! 
and unique roentgenographic finding 
coxa plana. So far as I know, gas has r 
been recognized before inside the livi 
epiphysis, although gas is frequently se 
roentgenographically inside the articu 
spaces of the hips and shoulders in infa 
and children." In these examples of int 
epiphyseal gas, the gas is loculated in 1 
bright black strips superimposed on 1 
broken, flattened edge of the EOC and 
limited to the segment of the fracture. T 
gas appears to lie partly between the ed, 
of the fracture fragments but also in a n 
row space between the edge of the EOC a 
the edge of its usually contiguous overly: 
cartilage. It must, therefore fill a sp: 
caused by separation of the edge of i 
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bony nucleus from its cartilage. This 
separation. has been suspected before in 
coxa plana but so far as I know has not 
been demonstrated before. We have seen 
similar intraepiphyseal collections of gas 
in 4 other cases of coxa plana. Gas appears 
in the epiphysis only on the affected side 
and only when the thigh is in the "frog" 
position. It is the sudden stress of stretch 
and twist of the thigh in the "frog" position 
which increases the volume of the space 
between the edge of the EOC and its 
neighboring cartilage. At the same time 
the pressure in the expanding space 1s 
lowered and gas flows from the higher 
pressures in the nearby fluids and struc- 
tures into the lower-pressure space of the 
separation. When these same factors oper- 
rate in the articular spaces, they also be- 
come filled with gas and become visible 
roentgenographically. 

In the joints this has been called the 
*vacuum phenomenon," It is actuallv an 
antivacuum effect. Oxygen, carbon di- 
oxide, and nitrogen are apparently pres- 
ent in the same proportion as in the gas in 
the articular spaces, and probably in the 
separation space of the epiphysis, as they 
are in the circulating blood. The gases 
flow into the suddenly expanding spaces 
and prevent a vacuum. In the joints the 
intra-articular gas is said to be speedily 
replaced with fluid in the matter of a few 
minutes. It is possible that the bright 
black images described by Waldenstrom 
represent intraepiphyseal gas in the same 
pattern as in our cases.” 

Metaphyseal defects are always radiolu- 
cent in contrast to the sclerotic changes in 
the EOC. According to Ponseti,’ thev 
represent islands and tongues of uncalci- 
fied cartilage in the metaphyseal bone mar- 
row cavity but are derived from the carti- 
laginous plate. These radiolucent masses of 
uncalcified cartilage replace radiopaque 
spongy bone and ventral cortical wall. 
Ponseti found that this residual cartilage 
hypertrophies into large masses which are, 
in a sense, intramedullary enchondromas 
made up of uncalcified cartilage. They do 
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not represent necrosis, and necrosis Is not à 
factor in their formation. In Ponseti's two 
biopsy specimens, the cartilaginous plate 
itself was fissured and partially eroded. The 
primary change Is a dysplasia of the uncal- 
cified cartilage at the cartilage plate which 
results in failure of the normal resorption of 
cartilaginous trabeculae in the formation of 
the medullary cavity. Park!* estimates that 
go per cent of the trabeculae are normally 
resorbed. This dysplasia or distortion of 
endochondral bone formation is due solely 
to disturbance or failure of the normal 
resorption of the cartilage. The normal 
resorption of cartilage 1s due to the normal 
invasion of it by capillary loops and osteo- 
clasts.!8 It is our belief that the fissuring 
and fibrillation of the cartilage plate 
weakens it, so that the excessive compres- 
sion forces from the overload on the ante- 
rior segment of the femoral head are trans- 
mitted through the cartilage plate to the 
anterior segment of the metaphysis where 
they compress these loops and prevent the 
normal inflow of arterial blood into them. 
This lack of arterial blood reduces the 
normal resorption of uncalcified cartilage 
and results in the residual islands of un- 
calcified cartilage. As in the EOC, the pri- 
mary changes are due to local increased 
resistance to the inflow of arterial blood, 
rather than injury and blockage of the 
retinacular arteries outside the epiphysis. 

In our patients, metaphyseal defects 
were never visible in the first examination 
but did develop in studies made several 
months later. The appearance of the de- 
fects in the metaphysis always followed 
the appearance of fractures and flattening 
of the EOC’s. The defects did not attain 
substantial size until several months after 
the onset of the clinical signs. The defects 
were always located in the ventral segment 
of the metaphysis directly under the carti- 
lage plate and directly under the anterior 
segment of fracture and flattening in the 
EOC. In our experience metaphyseal de- 
fects have always been located in the 
anterior part of the metaphysis and usu ally 
at its ventral end. In O'Garra's 25 cases,” 
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the metaphyseal lesion was located in the 
anterior segment of the metaphysis in 24, 
and in its central segment in but 1. It is 
interesting and probably significant in 
pathogenesis that these defects have not 
developed in the dorsal segment of the me- 
taphysis, just as fractures have not devel- 
oped in the dorsal segment of the EOC. 
Evaluation of the roentgenographic find. 
ings in relation to pathogenesis. Maturation 
of the bone was retarded in all of our pa- 
tients and is unexplained. The retardation 
was not of endocrine origin in 6 other pa- 
tients with coxa plana studied by Girdany 
ef al. The retarded maturation of bone 
raises the question of retarded matu- 
ration of other connective tissues as well, 
such as the supporting tissues at the hips, 
their capsule and ligaments. These imma- 
ture tissues may be too weak to provide 
adequate support for the heavy stresses to 
which the hips are normally subjected by 
children, whose weight and motor powers 
are normal for their ages but are excessive 
for the immature and weak supporting 
tissues at their hips. This lack of adequate 
support permitted slight lateral and some- 
times ventral displacement of the EOC in 
its acetabular socket, which in turn dis- 
turbed the delicate normal equilibrium by 
which the weight and stress is normally 
transmitted from the roof of the acetabular 
cavity, diffusely and uniformly, onto the 
entire hemispheric head of the femur. In- 
stead, the weak supporting structures per- 
mit displacement and overload on the 
anterior superior lateral quadrant of the 
EOC. It is this segmental overload, we 
believe, which causes segmental direct 
compression fracture and flattening of the 
EOC from the excessive pressure from the 
anterior segment and rim of the acetabular 
roof. The intraepiphyseal gas indicates 
that in the same anterolateral superior 
segment of the EOC, its edge is separated 
from its overlying cartilage, probably at 
the same time that the edge of the EOC is 
fractured. Segmental sclerosis follows on 
the basis of direct compression without 
invoking the traditional hypothesis of 
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injury and disruption of blood flow in the 
retinacular arteries—the hypothesis of 
ischemic or avascular necrosis. 

The later roentgenographic sclerosis and 
ischemic necrosis appeared to be due, at 
first, to direct compression of the intraepi- 
physeal arteries in the limited flattened 
anterior segment of the EOC, which caused 
increased resistance to the inflow of arterial 
blood into the flattened segment only. 
Flattening and secondary necrosis may be 
limited to the anterolateral superior seg- 
ment or it may later extend to the entire 
EOC. Jn the majority of cases flattening 
does not extend to the dorsal part of the 
EOC, and this dorsal part may not become 
necrotic but may remain intact throughout 
the whole course of the disease. According 
to our hypothesis of primary direct com- 
pression, necrosis is due to direct compres- 
sion of the vessels in the flattened segment, 
which in itself causes increased resistance 
to inflow of arterial blood rather than to 
stoppage of arterial blood before it enters 
the EOC, as postulated in the hypothesis 
of primary arterial injury. 

The traditional hypothesis of primary 
arterial injury 1s unsatisfactory for several 
reasons. One of its chief weaknesses is that 
the supposed arterial injuries and blockage 
of the retinacular arteries have not been 
demonstrated in a single case, either at 
surgical exploration by arterial injection 
or in specimens taken at biopsy or necropsy. 
There is then no anatomic support for 
such a hypothesis. A second and also major 
objection is that much of the supporting 
evidence for this hypothesis has come from 
roentgenographic observations which are 
largely invalid because they were made 
during the later phases of coxa plana when 
the primary changes were invisible. Also, 
the hypothesis was formulated before the 
Lauenstein or "frog" position came into 
general use, and we know now that the 
primary segmental changes are usually in- 
visible except in the “frog” position. 

The hypothesis of direct primary arterial 
injury also seems unlikely in view of the 
primary segmental changes which were 
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observed by Waldenström? in part, and 
which clearly dominate the roentgeno- 
graphic picture in our cases. The circula- 


tion of blood in the medullary cavity of 


the femoral epiphyseal ossification center 
is Just as free as it is in the medullary cavity 
of other bones; and, any blood which 
reaches one part of the medullary cavity 
could easily reach all parts.^ Such an open 
circulation is not consistent with the early 
segmental fractures and flattenings in our 
cases caused by remote blockage of the 
retinacular arteries. 

Some of the strongest support for the 
traditional "primary direct arterial injury 
hypothesis” has come from Trueta's arte- 
rial injections and study of dead, but nor- 
mal, specimens of femoral heads in children 
of varying ages and also of adults. He 
found that infants and children vounger 
than 3 years had two arterial blood sup- 
plies to each femoral head, the metaphyseal 
arteries and the retinacular arteries. Sup. 
posedlv, this double supply prevented the 
development of coxa plana and necrosis 
from arterial injury during the early vears 
of childhood. Between the ages of 4-8 vears 
each femoral head had but a single arterial 
blood supply, the retinacular arteries, 
according to Trueta. It is supposedlv this 
solitary blood supply which makes children 
in this age group (4-8 vears) especially 
vulnerable to ischemic necrosis of the 
femoral head from arterial injury. The 
peak age of onset 1n coxa plana is, of course, 
4-8 vears, After 8 years of age, the fovealar 
arteries of the ligamentum teres begin to 
contribute blood to the femoral head, which 
with the retinacular arteries, provide a 
double source of arterial blood and the in- 
cidence of coxa plana begins to decline at 
this age. In adolescence, the cartilage plate 
begins to disappear, the epiphysis begi ns to 
fuse with the shaft, the metaphvseal 
arteries begin to anastomose with the 
retinacular arteries and soon the adolescent 
develops the adult pattern of arterial 
blood supply made up of 3 groups of arte- 
ries—the fovealar, the retinacular, and the 
metaphyseal. Coxa plana of the juvenile 
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type does not develop in adults because of 
this rich anastomosing triple blood supply, 
according to this hypothesis. 

Trueta’s findings, on the surface, seem 
to explain the age incidence of coxa plana 
but his findings deserve carfeul scrutiny. 
Trueta himself advised caution in accept- 
ing his findings because he was not satisfied 
with the age distribution of his material. 
Of the 46 specimens of the femoral heads, 
2: came from infants and children 3 vears 
of age or younger and only 11 specimens 
came from children 3-9 vears of age, the 
period when coxa plana usuallv is at its 
peak. Trueta states explicitly that the 
arterial patterns are identical in males and 
females, although 80-go per cent of coxa 
plana occurs in males. The amount of 
overlap of the 3 different patterns of arte. 
rial supply in the 3 age groups is not men- 
tioned by Trueta, although one could tudge 
from his descriptions that Over rlap was 
considerable and there is not a sharp line 
of demarcation in the arterial patterns in 
the different age groups. In Tucker’s 
study”? of the arterial supply of the femoral 
head at different ages, the fovealar arteries 
of the ligamentum teres penetrated the 
femoral head in only 70 per cent of adults. 
Trueta suggested that his own findings not 
be accepted until they have been proved by 
others. So far as I know his findings have 
not been confirmed by later work. The 
arterial supply to the femoral head of 
Negro children would be of great interest 
and importance bec ause coxa plana is 
exceedingly rare in Negroes. This has 
not been adequately studied bv anyone. 
Trueta, however, did state in his discussion 
of Frost's article,? that he had some evi- 
dence that the blood supplv through the 
fovealar arteries is more substantial in 
Negroes than in whites. Details were not 
given by him. 

The metaphyseal lesions, radiolucent 
patches roentgenographically, are made up 
of masses of uncalcified cartilage derived 
from the cartilaginous plate w ith no micro- 
scopic evidence of bone necrosis, early or 
late. This important feature of coxa plana 
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is wholly inconsistent with the hypothesis 
of primary injury to the retinacular arte- 
ries and ischemic necrosis of the femoral 
head as the causal mechanism of coxa 
plana. 

Explanations, other than direct primary 
arterial injury, for some of the major clinical 
features of coxa plana, Sexual incidence 1s 
dominantly male in all studies and from 
8o-go per cent of cases are found in young 
boys. The higher incidence in males can 
be explained as being due to their greater 
muscular activity and strength w hich sub- 
ject their hips to greater stresses. Also their 


slower bone maturation in comparison 
with girls may be associated with more 


immature and weaker supporting connec- 
tive tissues of the hips which lead to more 
frequent early slight displacement of the 
femoral head in the acetabulum and over- 
load of its anterior segment. Because of the 
greater activities of boys, they are also 
more prone to accidental stress injuries at 
the hips than are girls. 

Racial incidence. 
coxa plana in Negroes is one of the out- 
standing clinical facts and there is as vet 
no satisfactory explanation for it, However, 
it well may be due to the more advanced 
maturation of the skeleton in Negroes 
which has been observed in newborns con- 
sistently and to a less degree in children.’ 
It is my belief that bone maturation in 
Negro children is characterized by a rela- 
tively low incidence in the 1-40 percentile 
levels of the normal white distribution 
curve, and a relatively high incidence in 
the 41-100 percentiles of the normal white 
distribution, although the more advanced 
normal Negro chik lren are not more ad- 
vanced than the more advanced normal 
white children. It is this paucity of normal 
low-level maturation in Negroes which 
lessens the amount and degree of immature 
bones and immature weak supporting 
tissues at the hips and prevents coxa plana 
in Negroes. Garn ef a/.? also report that the 
cortical bone thickness and strength are 
greater in Negroes than in white children. 

The lack of coxa plana during the first 3 
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years of life, its peak incidence from t 8 
years, and its reduction and finally dis- 
appearance after 9 years of age in dois 
cents and then in adults, have all been 
traditionally explained by the change in the 
patterns of the arterial blood supply to the 
femoral head at different age periods, as 
described by Trueta.” There are other and 
in mv opinion more reasonable explana- 
tions. The lack of coxa plana during the 
first 3 years of life can be better explained 
by the better protection attorded to the 
femoral EOC by the relatively thicker and 
more elastic surrounding envelope of epi- 
physeal cartilage at this age, which acts 
as an effective cushion against stress, As 
age advances, the EOC becomes relatively 
larger and this cartilaginous cushion. be- 
comes relatively thinner, until at about 4 
years, the cartilage cushion is so thin that 
compression stresses can extend through 
it and fracture and flatten the EOC. This 
situation continues through the eighth 
vear when the EOC itself becomes suff- 
ciently large and strong to resist compres- 
sion stress, although its cartilaginous en- 
velope is much thinner. At this age the 
incidence of coxa plana begins to diminish. 

The prognosis tor coxa plana is better 
with all forms of treatment in patients 
whose disease begins during the vears of 
4, 5, and 6 in comparison with the onset of 
disease at 7, 8, 9 years, and later. This 
better prognosis I believe is due to the 
presence of the thicker protective carti- 
laginous covering on the EOC during the 
earlier years. 

Our early roentgenographic findings in 
coxa plana suggest that direct fracture and 
compression mav be primary causes in 
some other of the osteochondroses. Frei- 
berg's disease or Freiberg's fracture is 
almost certainly in. this category. The un- 
calcified cartilaginous metaphyseal lesion 
in Blount’s disease appears to be similar 
to the metaphyseal lesion in coxa plana. 


Osgood-Schlatter’s disease is a manifest 
avulsion fracture of the anterior tibial 
process associated with varying degrees of 


injury to the base of the patellar tendon. 
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The lesions of osteochondrosis dissecans 
are simple fractures of the edges of growing 
ossification centers which are covered by 
cartilage. I have seen a submarginal frac- 
ture of the capitellum of the humerus in 
one case of Panner’s disease. The terms 
“osteochondrosis juvenilis" and “‘osteo- 
chondrosis dissecans” have little to recom- 
mend them as terms for the simple injuries 
they actually represent. 


SUMMARY 


1. Generalized retardation of skeletal 
maturation was present in all but 1 of 30 
patients. 

2. The affected femur was displaced 
slightly in all patients. 

3. The first roentgenographic changes 
in the EOC were segmental fracture, flat- 
tening, and sclerosis, in that temporal 
order, in the anterior superior lateral 
quadrant of the EOC. A strip of gas density 
filled the space between the edges of the 
fracture and the space between the edge of 
the EOC and its overlying cartilage di- 
rectly peripheral to the fracture in several 
patients. 

4. The early roentgenographic changes 
are best seen in the “frog” position and are 
usually invisible in the standard frontal 
projections of the hips. 

s. Metaphyseal defects were not seen 
in the first examination in any patient, 
but were clearly visible in many cases 4 to 
12 months later. They were always radio- 
lucent and were always located in the ante- 
rior segment of the metaphysis, directly 
beneath the cartilage plate and the frac- 
tured and flattened ventral segment of the 
EOC. 


CONCLUSIONS 


I. The nature and segmental limitations 
of the early roentgenographic changes— 
fracture, flattening, sclerosis, and separa- 
tion of the epiphyseal ossification center 
(EOC) from its cartilage—are all inconsis- 
tent with the traditional hypothesis of 
arterial injury and ischemic necrosis as the 
primary causal mechanism of coxa plana. 
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These early roentgenographic changes are, 
however, thoroughly consistent with a 
hypothesis of direct traumatic compression 
of the femoral head by its acetabular roof. 

2. The radiolucent metaphyseal defect 
cannot be explained on the basis of primary 
arterial injury and ischemic necrosis be- 
cause the defects are cartilaginous and not 
necrotic. They are, however, thoroughly 
consistent with a hypothesis of direct seg- 
mental compression injury. All of the major 
clinical features of coxa plana—the sexual 
incidence, the racial incidence, the age 
incidence, and the better prognosis in 
younger patients—can be reasonably ex- 
plained without invoking the traditional 
hypothesis of primary arterial ischemic 
necrosis. These same features cannot be 
explained reasonably by the hypothesis of 
primary ischemic necrosis. 

4. Thedirect compression-injury hypoth- 
esis suggests that early correction of the 
overload on the anterior segment of the 
femoral head—better coverage by the 
acetabular roof—should provide effective 
treatment. 

5. Prior to the development of deform- 
ities in the femoral head, impending coxa 
plana could theoretically be diagnosed 
roentgenographically by the demonstration 
of lateral displacement of the femoral 
head in children with retarded skeletal 
maturation. 

6. Several other types of osteochondrosis 
juvenilis seem to result from direct-com- 
pression or avulsion-injury; namely, 
Blount’s tibia vara, Osgood-Schlatter’s 
osteochondrosis tibiae, Freiberg’s osteo- 
chondrosis of the second metatarsal head, 
and Panner’s osteochondrosis of the capi- 
tellum of the humerus. 

7. Although it is not possible to present 
a unified hypothesis which explains the 
primary causal mechanism or mechanisms 
completely, we believe that a hypothesis 
of primary direct chronic compression- 
injury to the femoral spongiosa is more ap- 
propriate than the traditional hypothesis of 
primary arterial injury and ischemic necro- 
sis, in view of the bits and pieces of new 
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knowledge of the early roentgenographic 
changes presented by us in this report. 

8. Terminology in this group of focal 
bone diseases is unnecessarily turgid.“‘Coxa 
plana” describes the late complications of 
the primary disease. ‘““Avascular necrosis" 
is manifestly an error because there is no 
lack of blood vessels. “Primary ischemic 
necrosis" suggests that necrosis is the 
primary lesion, which is highly doubtful. 
“Osteochondrosis juvenilis" can be equally 
well applied to any lesion in the growing 
skeleton which involves bone and carti- 
lage. “Osteochondrosis dissecans” signifies 
avulsion fracture and can be applied 
equally as well to any marginal avulsion 
through cartilage and bone. All these 
terms should be discarded and replaced 
by simple, more informative terms such 
as “‘chronic stress fracture” or “chronic 
stress injury” of the part affected. The 
first to be discarded should be the grandiose 
term of ‘osteochondrosis coxae juvenilis 
(Legg- Calvé- Perthes- Waldenström dis- 
ease), —a paradigm of eponymous super- 
fluity and appellative vacuity, which could 
be shrunken to advantage to "chronic 
stress fracture" or even "'Legg's fracture" 
of the femoral head in view of the early 
roentgenographic findings. 

Department of Radiology 

Children's Hospital of Pittsburgh 

125 De Sota Street 

Pittsburgh, Pennsylvania 15213 
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MEASUREMENT OF ANTERIOR VERTEBRAL COM- 
PRESSIONS AND BICONCAVE VERTEBRAE 


By LEWIS M. HURXTHAL, M.D.* 


BOSTON, MASSACHUSETTS 


EFINITE criteria for the measure- 
ment of anterior vertebral compres- 
sions and biconcave vertebrae appear to 
be lacking. Opinion on their existence 
differs greatly among observers. Barnett 
and Nordin’ reported about 25 per cent 
disagreement among 9 radiologists in 
assessment of lateral lumbar spinal roent- 
genograms. The author has frequently 
noted the inability of a single observer to 
make replicable assessments. It is for these 
reasons that this study was undertaken, 
The occurrence of these abnormalities 
is not only of academic interest but also of 
some importance in the clinical evaluation 
of bone disease. Possibly of more value 1s 
the comparison of spinal roentgenograms 
on subsequent examinations or of finding 
the incidence of these abnormalities in 
roentgenographic surveys. Therefore, it 
was thought desirable to try to find criteria 
that would allow more uniform and replic- 
able evaluation. 





MATERIALS AND METHODS 


Twenty lateral roentgenograms of the 
lumbar and dorsal spine were selected from 
a series taken of random control persons, 
who consisted of ambulatory women in 
good health. Ten of the subjects were less 
than 35 years of age (17-33), mean age 22; 
and 10 were more than 47 years of age (47- 
75), mean age 62. The mean densitometric 
value of the third lumbar vertebra (L3) 
for the younger group (determined by a 
previously published method?) was 0.92 
mm. aluminum equivalent (mean value 
for this age, 0.90 mm.) and for the older 
group 0.58 mm. aluminum equivalent 
(mean value for this age, 0.50 mm.), show- 
ing normal L3 density and bone mineral 
for age. The selection was randomly made 


from persons whose roentgenograms showed 
no great abnormality except slight to 
moderate wedging in the dorsal vertebrae, 
so often seen in elderly subjects.* Roent- 
genograms were taken with subjects lying 
on the left side at 40 inch target film dis- 
tance and centered over L3 and Dg (ninth 
dorsal segment). The validity of the 
method of measurements was illustrated 
in a patient with pronounced osteoporosis 
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Fic. 1. Tracing of a roentgenogram and method of 
measuring. (4) Normal dorsal vertebra. (B) 
Vertebra with a slight anterior compression. 


Measurements were made with a trans- 
parent rule or calipers. The points between 
which measurements were made or through 
which lines were to be drawn were marked 
by a sharpened greased pencil. In special 
cases laminagrams and vertical stereo- 
roentgenograms were made on a number of 
persons with anterior compressions or bi- 
concavities. 


VARIABLE LATERAL ROENTGENOGRAPHIC 
APPEARANCE OF VERTEBRAE 


In roentgenograms of the lumbar and 
dorsal spine the central beam of radiation 
is not always positioned properly over L3 
or Dg. This may be an error on the part of 
the technician—an error frequently con- 
firmed by having the technician place a 


* All roentgenograms were first interpreted by members of the 
Department of Diagnostic Radiology. 


* Senior Research Associate, Lahey Clinic Foundation. Formerly: Head, Department of Internal Medicine, retired, 
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liG. 2. (4) One of a pair of vertical stereoroentgenograms and (B) its tracing of an osteoporotic spine showing 


what are apparently biconcave vertebrae. P — proximal rims (nearest to viewer), D — distal rims (farthest 
from viewer). Line 1 shows the apparent height of the intervertebral disk space, 25 mm. Line 2 shows the 
actual height of the intervertebral space, 13 mm., as measured from the midpoints between proximal and 
distal rims (see text). Lines 3 and 4 show the anterior and posterior borders, each 34 mm. The mean mid- 
vertebral height spaces (dotted lines 5 and 6) measure 28 mm. By subtracting 28 from 34 one half the 
actual height of the midintervertebral space is obtained, 6 mm., this giving an actual midspace height of 


12 mm. and a possible 1 or 2 mm. error for this type of measurement. 


lead marker on the skin over the supposed 
central vertebra. This error may cause 
distortion in some instances, giving the 
appearance of biconcave vertebrae an 
optical illusion. This is illustrated in 
Figure 2, £ and B. I believe that this gives 
rise to the frequent error of designating 
biconcavities when thev do not actually 
exist. 

The visible vertebral rims, often re- 
ferred to as end plates in lateral as well as 
in anteroposterior roentgenograms of the 
lumbar vertebrae, may show any of the 
following variations: 

(1) Few or no distinct rim lines 1n well- 
mineralized vertebra. 

(2) As a result of superimposition of the 
rims, the upper and lower rims may appear 
as one line of increased density when com- 
pared with the body of the vertebra. 


(3) Only 1 rim line may be seen at either 
the top or bottom of the vertebra and 2 
lines at the opposite border because the 
central roentgen-ray beam is slightly otf 
center. In such a case the single line, as 
stated above, 1s denser as a result of super- 
imposition of 2 rims. The other 2 lines 
represent 2 rims, distal and proximal; 1 is 
denser because it overlaps a vertebral bod v 
or vice versa (Fig. 243. 

(4) Four lines mav be present, 2 at the 
top and 2 at the bottom of a vertebra, again 
the result of off centering (see L3 in Fig. 
3B; and $5). 

(5) Six lines may be seen, 3 on the top 
and 3 at the bottom of a vertebra. This 1s 
a rare occurrence (Fig. 4). 

Contours of the vertebrae seen in lateral 
roentgenograms vary considerably; they 
may be described in general as follows: 
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(4 and B) Vertical stereoroentgenograms illustrating superimposed rims with a single line on top 


and 3 lines on bottom of L4 in 4, and 3 lines on top and 2 lines on bottom of L4 when viewed in B. Note 


` 


also distinct separation of lower rim lines on L3 in B as compared to lines on L3 in 4. Two horizontal 
cortex lines are seen, C in 4 and B. Note that the rims at the top of L3, 4 and B, seem depressed along 
with horizontal cortex and some degree of anterior compression. In the anteroposterior view one rim was 
6 mm. lower than the opposite rim, possibly the result of a pronounced anterior compression of L1 (not 


shown) causing unequal downward pressure. 


(1) From mild or moderate wedging to 
collapse without increase or widened inter- 
vertebral disk spaces. 

(2) Wedging with apparent or real in- 
crease in intervertebral spaces. 

(3) Apparent or real concave vertebrae 
(codfish) with intact anterior and posterior 
borders. 

(4) Compression of both anterior and 
posterior borders usually with greatly in- 
creased intervertebral spaces. This is us- 
ually seen in several vertebrae of patients 
with Cushing's disease or those being 
treated with cortisone. 

In an attempt to correlate the above 
observations and to answer certain ques- 
tions which arose, especially regarding the 
roentgenographic visibility of the hori- 
zontal cortex of the centrum, an ashed 


third lumbar vertebra* was photographed 
with lead markers on the rims and one on 
the inferior centrum cortex (Fig. 54). 

The roentgenogram (Fig. 58) of this 
vertebra was taken 7 cm. from the center 
of the roentgen-ray beam 1n order to avoid 
having the proximal rim overlap the cen- 
trum cortex. The cortical line of the cen- 
trum is not demonstrated. Figure 55 shows 
the 4 lines, 2 inner denser lines and 2 outer 
less dense lines of the distal and proximal 
rims; they are identified by markers. 

The vertebra was then cut in half sagit- 
tally and photographed (Fig. 6/7). The hori- 
zontal cortex of this centrum 1s clearly no 


* Kindly supplied by Professor George P. Vose, Texas Woman's 
University, Denton, Texas. A vertebra heated to 575° F. is con- 


sidered to be ashed; it maintains its original shape with about Io 
to 20 per zent shrinkage.? 
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lic. 4. There are 3 lines on top and bottom of L2, 
L.3, and L4. This is a rare and unusual situation 
representing the horizontal cortex that was clearly 
visible in oblique vertical stereoscopic roentgeno- 
grams. In addition, 2 small increased 
density can be seen in lower part of L3 and L4 
their significance is unknown. Note increased 
intervertebral space height between Ls and L4 
that measures 20 mm., possibly caused by a 
Schmorl’s node. Other intervertebral 
ments were L4-3=20 mm., L3-2=17 mm., L2-1 
—16 mm., and Li-D12=11 mm. (Tables t and 11). 
Moderate osteoporosis is apparent. No densito- 
metric estimation made; mean 
thickness of the cortices of the second metacarpal 
of both hands was 4.4 mm.—well below the mean 
for age even in women, in whom the metacarpal 
cortices are smaller than in men. 


lines of 


measure- 


was combined 


thicker (denser) than the cortex of the 
anterior vertical border of the vertebra. 
The roentgenogram of this sagittally cut 
vertebra shows the horizontal cortex (Fig. 
65), but it was not visible in the roent- 
genogram of the intact vertebra. 
lransverse or horizontal cortices were 
found to vary somewhat in thickness in 
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well-mineralized normal vertebrae. A 
thicker, horizontal cortex might be ex. 
pected to be more readily shown in latera 
roentgenograms if exposed at a critica 
angle. However, this did not appear to be 
the case when a vertebra with a thicker 
cortex was cut in half sagittally and care- 
fully fitted together and roentgenographed. 
The outline of the horizontal cortices then 
was clearly shown. 

Roentgenograms were then made of an 
entire lower spine of a commercially as. 
sembled skeleton. Anteroposterior, lateral, 
and right and left oblique stereoroentgeno- 
grams were obtained. Because there was no 
soft tissue present, the lines in these roent- 
genograms were especially distinct. In one 
vertebra a third line was clearly present 
only in the oblique roentgenograms; this, 
in the opinion of several observers, was 
considered the cortex of the centrum. The 
surface of the centrum lying obliquely 
could be easily identified as a plane sur- 
face. The rim lines in the skeleton were 
easily identified by cementing thin strips 
of lead rubber about 1.5 to 2 mm. wide on 
the edge of the rims. The nature of the 
denser lateral lines mentioned above was 
further confirmed. 


MEASUREMENT 
ANTERIOR COMPRESSIONS 


The height of the vertebral body inthe 
lateral roentgenograms was measured at 
the upper outermost points superiorly and 
the lower outermost point at the inferior 
surface of the vertebra anteriorly and pos- 
teriorly, When abnormal lipping occurred, 
the intersection of the vertical and hori- 
zontal surface planes was used. 

The posterior height of the dorsal verte- 
bral body often measures 1 to 3 mm. more 
than the anterior vertical height. This pos- 
terior elevation is caused by a slight prom- 
inence just anterior to the superior rib 
facet. The prominence levels off abruptly, 
and from this area the superior surface of 
the vertebra normally runs parallel to the 
inferior border of the same vertebra. Oc- 
casionally a similar prominence is seen on 
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lic. §. (4) Posterior view of an ashed third lumbar vertebra with lead chips in place from a man with 
normal ash content, that is, 19.4 per cent ash per gram of wet weight. (B) Anteroposterior roentgenogram 
of same vertebra taken 7 cm. from central roentgen-ray beam. P= proximal rim (nearest to viewer); 
D =distal rim (farthest from viewer); C —center of cortex of centrum. No line is seen indicating cortex. 
Note that denser lines overlie or underlie vertebral bodv. 


the inferior border, possibly from an anom- 
alous facet. The height of the posterior 
border need not be compared to the height 
of the anterior border if the superior and 
inferior borders of the vertebra are parallel 
(Fig. 1, £ and 5). Undoubtedly, the most 
accurate method of measuring the height 
of the posterior border is to draw a line 
along the superior surface to the point 
where 1t transects the plane of the poste- 
rior vertical border. If the superior and in- 
ferior borders are not parallel, the amount 





of anterior compression can be estimated 
bv noting the amount by which the height 
of the posterior border exceeds that of the 
anterior border (Fig. 1, Æ and B). 


MIDVERTEBRAL HEIGHT 


Measurement of the midvertebral body 
heights may be useful in evaluating the 
height of the intervertebral space and in 
determining any distortion of the rims. In 
measuring the greatest midline height of 
the vertebral body in the lateral roentgen- 


Centrum Cortex 


Fic. 6. (4) Lateral view of sagittally cut vertebra shown in Figure 5. Note that the cortex of centrum is 
well shown but is not denser than the cortex on anterior wall of vertebra. The gross structure is well pre- 
served. (B) Roentgenogram of halved vertebra fairly well centered. Note how clearly the cortex of the 


centrum shows. D =distal rim. 
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Fic. 7. (4 and B) Osteoporotic spine showing anterior compressions and biconcave verteb~. 
A Schmorl’s node cannot be excluded at top of L3. The measurements are shown in Table 1 


ograms, the distal side (furthest from the 
fim and viewer) and the proximal side 
(nearest to the film and viewer) should be 
identified as described previously and the 
measurement made* as follows: 

(1) Distance between the single lines 
occurring at the top and the bottom of the 
vertebra representing overlapping of the 
rims. 

(2) Distance between the single line on 
the upper or lower border of the vertebra 
and between both of the lines on the oppo- 
site side (Fig. 2, 4 and B). The mean of 
the two measurements will give the mean 
midline height of the vertebra. 

(3) When 4 lines are present, 2 above 
and 2 below, the measurement is made from 
the lower dense line to the upper thin line 


* The dispersion of the central roentgen-ray beam at a 40 inch 
target film distance does not increase the distal height of the ver- 
tebra over the proximal height to a measurable degree; however, 
when the central beam is 7 cm. off center, the distal height of a 
vertebra may be o.5 mm. greater than the anterior height as 
shown by actual measurement using lead strips. To estimate this 
would at most add 4.5 mm. to the total posterior height because 
the g vertebrae are not exactly centered. 


and from the upper dense line to the iower 
thin line. The mean of these two raeasure- 
ments also gives the midlne of the verte- 
bra, or if different, the neighc of the distal 
proximal side. Rarely, the existence of 4 
lines at top and bottom of an oft-centered 
vertebra or 2 l'nes at top and bottem on a 
perfectly centered vertebra may be seen. 
This may be a double contoured vertebra 
as described by Schmorl and Junghanns.? 

(4) Three lines may occasionally be seen 
only at the top or bottom of 1 or 2 verte- 
brae. This extra line may represent the 
horizontal cortex “caught” at the precise 
angle for 1t to be shown. Oblique stereo- 
roentgenograms viewed separately may 
help, as shown in Figure 3, 4 and B. Mea- 
surement for height of the intervertebral 
space can then be made from the line which 
may be assumed or concluded to be the 
horizontal cortex. 

(6) Very rarely 3 lines may be seen at 
both top and bottom of several lumbar 
vertebrae (Fig. 4). The problem here is to 
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decide if the additional line is the horizon- 
tal cortex. Figure 4 is the only example 
of such a well-marked additional line in 
over 800 lateral spinal roentgenograms. It 
was concluded from vertical stereoroent- 
genograms that these lines represent 
slightly depressed superior and inferior 
horizontal cortices. 


INTERVERTEBRAL SPACE HEIGHT 


The height of the intervertebral space, 
which is an indirect estimate of the disk 
space, may be measured in 3 ways: 

(1) By determining the convexity of 
the intervertebral space, which is done by 
identifying the distal and proximal rims 
of the bottom of one vertebral body and 
the distal and proximal upper rims of the 
body below. The greatest midline distances 
between the 2 distal rims and the 2 proxi- 
mal rims are measured and averaged. This 
also gives the mean distance between the 
rims in a poorly centered vertebra. The 
measurement can be confirmed by a sec- 
ond, well-centered roentgenogram. 

(2) By using the midvertebral body 
height determined as above and comparing 
it to the height of the anterior and posterior 
vertebral vertical border (Fig. 2, 4 and B). 
If the anterior height of the vertebral body 
is compressed, the posterior vertebral 
height is best used for this purpose, since 
it remains relatively constant. Subtracting 
the mean of the 2 greatest midvertebral 
heights—where 2 exist—from the posterior 
height will result in a measurement of one 
half the intervertebral space. The adjacent 
vertebra is then measured in the same 
manner and this figure is added to the 
above result to obtain the height of the 
intervertebral space. 

(3) A quicker but perhaps less accurate 
method, which is illustrated in line 2 of 
Figure 2B, is to bisect the distance be- 
tween the 2 lower rims of 1 vertebra, if 
such are seen, and to measure the distance 
from the bisection point to the bisection 
point of the upper 2 rims of the adjacent 
vertebra below. 

As previously stated, it is believed that 
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the horizontal cortex of the centrum rarely 
shows in more than 1 or 2 vertebrae in a 
single lateral spinal roentgenogram and 
that most of the time the observer sees only 
the rims. If the subject is slightly rotated 
so that the 2 posterior superior or inferior 
prominences, as previously mentioned, are 
clearly identified, about 10 mm. of the 
horizontal cortex line may be seen between 
the bases of these prominences where it 
fuses with the rim line or lines. 


ANTERIOR VERTEBRAL BORDER CONCAVITIES 


The extent of anterior inward bowing or 
concavities of the anterior border of the 
vertebra, usually dorsal, can be determined 
by comparing the total mean widths of the 
superior and inferior borders with the 
total widths of the shortest horizontal 
width near the midline seen in lateral roent- 
genograms. 


RESULTS 


Of the 220 vertebrae measured in normal 
random control patients, the anterior 
borders were 2 mm. less than the posterior 
borders in 20 subjects, 4 mm. in 3 subjects 
in the younger group, and 16 mm. in 6 
subjects in the older group. The percentage 
of vertebrae showing anterior compressions 
in the older group was 6.9 per cent; whereas, 
in 42 random control women 65 years and 
older, 11 per cent of the 462 vertebrae mea- 
sured showed anterior compressions. 

In contrast to these findings there were 
15 vertebrae of the 220 in which the poste- 
rior border height was less than the ante- 
rior border height, mostly in L5 and L4, a 
few in L3. The mean values of these mea- 
surements are shown in Table 1. A com- 
parison of the total values of the younger 
and older groups is also shown in Table 1. 
It does not show any important difference 
except between the total of anterior and 
posterior heights and the total interverte- 
bral and midline heights, which are some- 
what greater in the older group. 

From roentgenograms of the osteoporo- 
tic spine, visual estimates of the anterior 
vertebral compressions and biconcavities 
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TaBe I 


VERTEBRAL AND INTERVERTEBRAL DISK SPACE MEASUREMENTS 
IN TEN YOUNG AND TEN OLDER WOMEN PATIENTS 


Mean Mean Mean Mean 
Mean — Heght Height „Mem Width of Width of Mean Mean = Mean  Interverte- 
Inter- 0 0 Midline Superior Inferior ,R20ge Distance Distance yaidtine bral D 
vertebral . : Height pe in Disk between between 
Vertebrae Disk Anterior Posterior 9 Border Border Gace: Antenor. Postelór Width of Space of 
er r ertebra ertebra mm. rou 
(mm.) (mm.) (mm.) (mm.) (mm.) (mm.) (mm.) (mm.) » 
L$-4--Ls II.0 35.4 32.2 $1.0 37.8 39.6 8-14 10.5 Lj 46.8 10.5 
3 IO.2 35.I 33.7 28.0 $9.0 ss 7-17 12. 6. 36.8 11.7 
L3-2-+L3 10.2 34.7 34.3 34.0 37.0 37. 6-16 IO. 6.4 36.4 I2.0 
La-r-+La 7.9 32.9 33.7 29.0 34 36.5 3-10 8.0 4.4 34.2 123 
Lr-Dra-FLr 6.9 31.7 323.4 31.0 35 33.3 5-12 6.8 41 34.3 8. 
Dra-rr--Dza 6.4 28.7 28.5 31.5 35.5 34.0 4-12 5.4 3- 34.3 7.3 
Drr-ro-FDrx 4.7 26.7 27.1 28.5 35.2 35.2 4-0 4.5 58.7 33.9 6.5 
Dro-o--Dro 4.4 26 26.0 25.0 35.0 35.1 4-7 3.2 3.2 $8.9 5.4 
4-4 24 24.9 25.0 33.8 33.8 4-5 2.9 2.6 36.5 4.7 
D8-7--D 4-4 23.3 24.0 23.0 31.I 31.7 4-I 2.4 2.0 SILI 4.1 
D7-6--D; 4.0 23.5 23.7 22.0 19.6 31.4 3-8 2.5 2.3 29.4 3.8 
Totals in mm. (to 
jedes : o8 86 BR 6 
ounger group 5 323 321 3 3 3 3717 9 47 379 
Older group* ba 321 337 316 386 395 3-14 63 40 374 
Mean age Mean height 
Younger group " ees Younger group 63.2 inches 
15-30 
Older group 62 years Older group 63.2 inches 
(47-75) 
* In order to save only the totals of the above columns are given (except for the last) for comparison 


The dik space heights recorded here closely parallel those reported claew here, Danely 4-5 ua. lor upper dorsal arta; 0-8 sain, for lower dorat ured, 
and 10-12 mm. for lumbar ares. 
were made and are shown in Table ri. tween the 5 lumbar vertebrae were within 
There were 6 anterior compressions, 8 bi- the ranges found in normal spines, but the 
concavities, and 2 questionable biconcav- mean of these 4 heights is higher than the 
ities. The intervertebral space heights be- normal mean—16 mm. versus normal, 9.8 


TABLE II 


VERTEBRAL AND INTERVERTEBRAL DISK SPACE MEASUREMENTS IN A PATIENT WITH OSTEOPOROSIS 





Difference 


Width of Width of Estimate ,'5 95 between Width of 








Tnterverte- Height Height Midline Superior Inferior — of = PME Posterior Lateral 
Vertebrae Disk Anterior Posterior yoke i iru Sb rx Number Ms um TE 
Space Border Border du n 2 jt of SBa vs 
(mim) Gams (rm) (mm.) Vertebra Vertebra Anterior Biconékye and Vertebra 
; . (mm.) (mm.) Compres- Vertebrae Midline (mm.) 
sions mm 
Lst Ls 15 36 3o 30 45 40 o ? o 39 
Lagt L4 18 35 33 27 40 38 o I 6 39 
L3-2-+L3 16 31 39 24. 40 40 Oo I 6 39 
Li+La 15 3o 34 a5 40 40 o I 9 34. 
Li-Dra-- Li 13 23 3o 25 38 35 I ? g 32 
Dra-rr-+ Dra 8 Ij 25 1a 37 33 I I 13 34 
Dix-104- Dii IO 23 2$ 19 38 o o 6 33 
Dro-s+ Dio 9 17 24 21 37 38 I 1 4 33 
Do-8-+- Dg 10 13 22 14 37 36 I 1 8 34 
D8-7-+ D8 8 13 22 16 33 37 I I 6 30 
D7-6--D7 8 14 20 16 30 33 I 1 4 29 
Totals 130  — ast 296 229 415 406 6 8-22 67 376 
Woman, aged 67 years L3 densitometric value: 0.19 mm. aluminum equivalent 


Height: 58.5 inches; Span: 59.5 inches; Stated height at age 20: L3 densitometric value for age: 0.49 mm, aluminum equivalent! 
63 inches (?) 





Repeated “blind” readings of this osteoporotic spine by the author were as follows: total intervertebral space heights, 130 mm. 
t4 mm. or a mean of 0.36 mm. per vertebra (Ls-4 to D7-6); total anterior vertebral heights, 251 mm. + 10 mm. or o.9 mm. per 
vertebra Ls to D7 inclusive; total posterior vertebral heighta, 296 mm. 1: 8 mm. or 0.72 mm. per vertebra L6 to D7 inclusive. 
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mm. In view of the extensive involvement 
of the entire spine, this shows some degree 
of intervertebral expansion in these spaces, 

The total of the measurements of the 
intervertebral spaces from Lz-4 to D7-6 
in the osteoporotic patient is greater than 
the total of the mean measurements of the 
older, normal E namely, 130 mm. 
versus 84 mm., a 55 per cent increase. 

The total of the greatest midline heights 
in the osteoporotic spine was 22 mm. less 
than the total of the anterior border heights 
and 65 mm. less that the posterior heights, 
reflecting the extent of anterior compres- 
sions and biconcavities. This is to be com- 
pared to the normal spines where the dif- 
ferences between anterior and posterior 
heights were equivocal (Table 1). 

Other measurements of interest are the 
combined totals of mean heights of anterior 
borders, 323 mm. for the vounger group 
and 321 mm. for the older group. In the 
osteoporotic spine the total of the anterior 
border heights was 251 mm. and of the 
posterior border heights 296 mm., again 
reflecting the extent of anterior compres- 
sions. 

The total of vertebral widths of the 
osteoporotic spine was greater than the 
total of the mean widths in the control 
group; this suggests some flattening of the 
vertebrae, but such a conclusion is not 
justified by a single case. Vertebral size is 
probably related to the over-all size of a 
person and, according to mv observations, 
is around 15 per cent greater in men than 
in women. The midline widths of the verte- 
brae 1n the osteoporotic case are relatively 
smaller than those in the control persons, 
showing some anterior bowing. 


DISCUSSION 





Numerous sagittal sections of the spine 


a. 


taken at necropsy and roentgenograms of 


these ations are m ur n 
a it is ea Dai die concav- 
ities are not associated with an Increase in 
mineralized reaction in the horizontal cor- 
tex of the centrum or underlying spongiosa 
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such as occurs from Schmorl’s nodes. It is 
to be especially noted that the depressed 
horizontal cortex of the centrum in these 
anatomic sagittal sections, as well as in 
their roentgenograms, is visuallv distinct. 

A true hourglass or codfish vertebra is 
dependent on an intact annulus that, in 
d beginning at least, is not accompanied 
by rim depressions. Since the depressed 
horizontal cortex is not likely to be visible 
in lateral zz vive roentgenograms, a con. 
eC degree of a Det bs 


s de vlr rims PS ee ne TM 
of disk expansion. 

The mechanism causing compression is 
complex. The forces exerted may be pi rad- 
ual or sudden, mild or severe, usually down- 
ward anteriorly or laterally, rarely poste- 


riorly, 
Considering the frequency with which 
Schmorl’s nodes occur but cannot be 


visualized, they may cause the distortion 
of contours. According to Schmorl and 
Junghanns* these are found in 38 per cent 
of patients at necropsv and in 13.5 per 
cent by roentgenographic examination; in 
our patients the incidence was 15.6 per 
cent.‘ 

The pressure of expanding disks should 
produce only biconcave vertebrae, but in 
cases of disk degeneration, disease, or un- 
even loss of transverse trabeculae, there 
may be an unequal transmission of forces 
causing unilateral or bilateral rim com- 
pression, usually seen with anterior com- 
pression.’ Ver tebral stre ength, according to 
Bell e£ al. is reduced by loss of transverse 
trabeculae based on engineering principles 
and does not have a linear relationship to 
ash content, so that the loss of vertebral 


strength is greater than a decrease in 
radiologic density would indicate. These 


authors believe that the outer wall of the 
vertebrae contributes little to vertebral 
strength, 

In our first assessment of a large number 
of spinal roentgenograms, a difference of 4 
mm. or more was interpreted as indicating 
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an anterior compression. As a rule, a 4 mm. 
difference is visually distinguishable. If, 
however, the prominence of the posterior 
border 1s not used for the measurement as 
suggested here, a smaller difference of 2 
mm. or more should be considered as a 
mild anterior e if the 2 surfaces 
are not parallel. The increased number of 
anterior compressions in the older group 
Is the basis. for B Conclusion. 


L. c i oe E occasion um in d. ‘hic Is 
probably a normal condition, since it oc- 
curred about equallv in the vounger and 
older groups. This seems to show that it is 
not a true compression resulting from age 
or other cause of demineralization: how- 
ever, the idea that a compression exists 
cannot be completely dismissed. 

Disk degeneration with gradual loss of 
pressure capability is said to progress 
enough in the fifth and sixth decades to re- 
duce the chance of disk expansion in this 
age group.*? New and additional anterior 
compressions, on the other hand, are not 
unusual. 

It 1s obvious that making the measure- 
ments as described here is too time-con- 
suming for routine assessment. By mark- 
ing the various points on 11 vertebrae be- 
fore measuring, a complete summary of the 
different changes that might be present can 
be found in about 20 minutes. No presump- 
tion is made that all aspects of the problem 
of better interobserver results have been 
solved. It is believed, however, that a more 
logical and workable method for inter- 
observer evaluation has been presented. 








m 


SUMMARY 


Measurements have been made on lateral 
roentgenograms of the dorsal and lumbar 
spine in a group of women. When these 
normal-appearing roentgenograms were an- 
alyzed using criteria described here, more 
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anterior compressions were found in the 
older women than in the younger women of 
the group. Total intervertebral space height 
from Ls-4 to D7-6 showed a slight increase 
in the older group. Other measurements 
showed no important differences. 

Estimation of the extent of concavities 
of the vertebrae is discussed, and it is 
pointed out that apparent codfish vertebrae 
are often an optical illusion caused bv rim 
lines and not by actual depressions of the 
horizontal cortices of the centrum. 

The methods of measurement are demon- 
strated in a patient with a severely osteo- 
porotic spine, and the usefulness of the 
methods in following the course of osteo- 
porosis or other metabolic bone diseases is 
suggested. 

Lahey Clinic Foundation 
bog Commonwealth Avenue 
Boston, Massachusetts 02214 
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BONE ABNORMALITIES IN GARDNER'S SYNDROME* 


By C. H. (JOSEPH) CHANG, M.D.,t E. D. PIATT, M.D.,t KENNETH E. THOMAS, M.D.,i 
and ALVIN L. WATNE, M.D.1 


MORGANTOWN, WEST VIRGINIA 


ARDNER'S syndrome is a familial 
disease with a triad consisting of 
colonic polyposis, osteomatosis and soft- 
tissue tumors. In 1953, Gardner! first pos- 
tulated mendelian autosomal dominant 
inheritance and recognized a predictable 
inherited group of disorders. Since that 
time over 70 cases with this syndrome have 
been reported in the literature? Yet, the 
bone abnormalities in Gardner's syndrome 
have received relatively little attention. 
Recently, at the West Virginia Univer- 
sity Medical Center, we have examined 33 
members of 2 families, 4 to 48 years of age, 
with this syndrome. A variety of bone 
lesions ranging from localized cortical 
thickening to large osteomas have been 
noted. The purpose of this paper is to 
present the various osseous lesions in this 
interesting disorder. 


ILLUSTRATIVE CASE 


Case 1. T.B.D. This 21 year old white male 
entered West Virginia University Hospital 
with 1 month’s history of rectal bleeding and 
2 weeks’ history of passing mucus. He denied 
diarrhea or abdominal pain. He had noted a 
bony prominence on the right side of his skull 
since the age of 4 years. 

His father had multiple subcutaneous masses 
and colonic polyposis and had had a proctoco- 
lectomy and ileostomy. The patient’s paternal 
grandfather, 2 uncles and 3 siblings had poly- 
posis, exostosis and soft-tissue nodules. 

Physical examination revealed a 3X3 cm. 
firm subcutaneous mass in the right antecubital 
fossa and 2 small nodules on the scalp. He had 
2 bony protuberances, one in the frontal area 
and the other in the occipital area. Procto- 
scopy revealed multiple polyps with areas of 
normal intervening mucosa. 

Roentgenologic examination of the skull 





Fic. 1. Underexposed roentgenogram of skull show- 
ing protuberant osteoma in frontal bone (arrow) 
and broad based osteomas in occipital bone. Note 
small osteoma in right maxillary antrum (arrow). 


demonstrated protuberant and broad based 
osteomas of the frontal and occipital regions 
and a small osteoma in the right maxillary an- 
trum (Fig. 1). Study of the mandible showed a 
protuberant osteoma arising from the right 
mandibular angle (Fig. 2). A dense osteoma in 
the distal shaft of the right fibula (Fig. 3, 4 and 
B) and localized cortical thickening in the right 
distal femoral shaft (Fig. 4) were seen. Multiple 
exostoses and cortical thickenings were noted 
in both hands (Fig. 5) and feet (Fig. 6). Wavy 
cortical thickening of the ribs (Fig. 7) and a 
soft-tissue mass were also noted in the right 
antecubital fossa (Fig. 8). Air-contrast barium 
enema examination (Fig. 9) confirmed the 
presence of multiple polyps throughout the 
colon. 

Excision of the right antecubital soft-tissue 
mass disclosed fibrous tissue. A proctocolec- 
tomy and ileostomy were performed. In the 
specimen there were multiple adenomatous 
polyps without evidence of carcinoma. 


* Presented as a Scientific Exhibit at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D.C. 


September 26-29, 1967. 


From the Departments of Radiology,T and Surgery,T West Virginia University School of Medicine, Morgantown, West Virginia. 
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ROENTGENOLOGIC FEATURES 


Ihe bone abnormalities observed with 
Gardner's syndrome are benign osteomato- 
sis consisting of dense bony proliferations 
of various sizes from slight thickening to 
large masses. There may be involvement 
ot almost all parts of the skeletal System. 
The changes vary from localized cortical 
thickening, wavy cortical thickening, ex- 
ostoses, and well defined small osteomas to 
large protuberant bony masses as reported 
in the literature. 

The osseous lesions in our cases were 

variable and appeared to be dependent on 
location and general bone type. 

(1) Skull, Mandible and Teeth. 
(a) Skull. The skull was involved in 
cases and all showed dense osteomas. 


Two major types ot lesions WETE noted. 

Osteomas arising from the table 
were protuberant, often with broad 
> as a lump (Fig. 1). 





Fig. 2. Roe ntgenogram of the right mandible show- 


ing a small protuberant osteoma arising from the 
cortex of mandibular angle (arrow head). l'our patients had the tollowing le- 





base 


dme y 


Miner laa, 





ic. 3. (7 and B) Study of the right distal leg showing a pedunculated osteoma in the distal shaft 
of the right fibula. 





liG. 6. Study of both feet showing multiple exostoses 
and cortical thickening (arrows). 


2 in the frontal sinuses, 2 1n the maxil- 
lary sinuses and 1 in the sphenoid 
sinus. Special views for facial bones and 
paranasal sinuses are often needed to 
demonstrate this lesion. 


Fic. 4. Roentgenogram of the right (b) Mandible. Two types of abnormalities 
distal femur showing localized corti- were noted in the mandible. 
cal thickening (arrow). Dense protuberant lobulated osteo- 


mas arise from the cortex of the man- 
sions: 1 in the frontal, 2 in the occipital dibular angle and this 1s a characteristic 
and 1 1n both bones. These lesions were of Gardner's syndrome (Fig. 2 and 11). 
best shown in a slightly underexposed The size of masses varied and appeared 
tangential roentgenogram. to be related to the patients’ ages. 
The second type ot lesions were those Three cases had this characteristic 
osteomas arising near the paranasal lesion 1n our series. The youngest pa- 
sinuses and facial bones. The osteomas tient was I4 years old. 
The central portion of the mandible 


often projected into the sinuses (Fig. 
was also frequently involved and 


10). Five lesions belong to this group: 


showed manv areas of irregular eburna- 





Fic. $. Study of both hands showing multiple Fic. 7. Roentgenogram of lower rib cage showing 
exostoses and localized cortical thickening (ar- wavy cortical thickening involving superior as- 


rows). pects of ribs. 
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Fic. 10. Lateral roentgenogram of the skull showing 
à dense osteoma in the sphenoid sinus (arrow). 


tion near the roots of the teeth (Fig. 
125). These enostoses were seen in g 





Fic. 8. Study of right proximal fore- cases and were often associated with 
arm showing a soft-tissue mass (ar- other dental abnormalities. 
row). (c) Teeth. Dental abnormalities have been 


infrequently reported in the literature. 
However, most cases of Gardner's svn. 
drome have very poor teeth. 

Hypercementoses and supernumer- 
ary and unerupted teeth were seen in 
8 cases (Fig. 12, 4 and B). 


P 
Lit 





Fic. 11. Oblique view of the mandible showing large 





protuberant and lobulated osteomas arising from 
the cortex of mandibular angle. Note large pro- 
Fi. 9. Air-contrast barium enema examination tuberant osteomas in the maxillary antrum (ar- 
showing multiple polyps throughout the colon. row). 
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Fic. 12. Dental abnormalities. (4) Frontal projection of mandible showing supernumerary and unerupted 
teeth. (B) Oblique view showing enostoses involving central portion of mandible (arrows) and hyper- 
cementosis. 


(2) Loug Tubular Bones. Multiple ribs were involved in 3 cases. 
All showed wavy cortical thickening 1n- 


Four types of bone lesions were seen in : E n 
volving the superior aspects of ribs (Fig. 7). 


16 cases and all were limited to the shafts 
of bones. 
(a) Pedunculated osteomas (Fig. 3) were 


Pelvic lesions were seen 1n 4 cases and 
were confined to the inferior rami of the 


vean ds T CaSe, pubic bone or iliac body below the antero 


(b) Localized cortical thickening was the 
commonest lesion involving long tubu- | p 
lar bones (Fig. 4). This was seen in 16 
cases. The femoral and tibial shafts 
were frequently involved. 

(c) Wavy cortical thickening was seen 1n 
9 cases and commonly involved the 
proximal shafts of the ulnae and radii 
(Fig. 13). Ulnar involvement was more 
frequent. 

(d) Exostoses were seen in 3 cases. All 
involved the proximal shafts of the 
tibiae and fibulae. 


(3) Short Tubular Bones. 


Exostoses and localized cortical thicken- 
ing were noted in the short tubular bones 
(Fig. 5 and 6). These were usually multiple 
and involved both hands and feet. Nine 
cases were found in our series. 


(4) Flat Bones. 





Ribs and pelves only were involved and 


) i à Fic. 13. Study of both proximal forearms showing 
showed wavy and localized cortical thicken- wavy cortical thickening involving shafts of the 


Ing. ulnae and radii. 
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right 
a localized 


Roentgenogram of the 


FIG. |a. 
innominate bone showing 
cortical thickening (arrow head) and 
wavy cortical thickening (arrow). 

inferior iliac spine and above the acetabu- 

lum (Fig. 14). 


(s) Cubotd Bones. 


Two cases had small dense osteoma in 
the carpal navicular bone (Fig. 15). How- 
ever, demonstrable lesions were not noted 
in other cuboid bones. 


DISCUSSION 

Complete triad of Gardner’s syndrome 
was seen in Ig cases, including 8 males 
and 7 females. The youngest patient was a 
IO year old girl and the oldest was a 40 
vear old woman. One patient had osseous 
lesions and poly posis of the colon and 
another had soft-tissue tumors and poly- 
old had a small 
localized cortical thickening in his left 
humerus with soft-tissue tumors of the 
face and left arm but barium enema exam. 
ination and a procto-sigmoidoscopy failed 
The bone lesions fre- 


posis. An 8 vear boy 


to reveal polyposis. 
quently precede the appearance of intes- 
tinal EAA and careful follow-up stud- 
ies of the colon are 

The incidence of 
series 1s summarized in Table r. 


necessary. 
bone lesions in 


Localized 


12: Pinte. KE. 


Our 
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thickening in the long tubular 
bones was the commonest abnorm:; ality. In 
the skull, the frontal bone was the most 
trequent site of osteoma. Mandibular anc 
dental abnormalities were also very com- 
mon. Cuboid bones were rarely involved 
and no obvious abnorm: ality was detected 
in the vertebrae. The skull lesions may re- 
quire special study, as described. One must 
pay careful attention in order to recognize 
the bone abnormalities in this syndrome, 
especially when the lesions are minute. 

The types of soft-tissue tumors in 
Gardner's syndrome are also variable. The 
commonest tumors, however, 
have been epidermoid inclusit cysts and 
hbromas. Mesenteric fibrosis and fibro- 
sarcoma are reported in the literature.2 

The great potentiality of malignancy in 
colonic polyposis with Gardner’s syndrome 
is a well known fact. Three c cases In our 
had carcinoma of the colon, the 
voungest at the age of 20 years. Polyposis 
of the colon w as not demonstrated In any 
patient younger than 10 years of age. Care- 
ful and frequent follow- -up study is, how- 
ever, In younger children in a 
family manifesting Gardner’s syndrome, 
even though origin: al or ear ly barium enema 
examinations are negative. 


cortical 


soft- tissue 


serles 


necessary 


SUMMARY 


Various bone lesions in 1g 
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lic. 15. Roentgenogram of the hands showing a 
small dense osteoma in the right carpal navicular 
bone (arrow head). 
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Bone Abnormalities in Gardner’s Syndrome 


TABLE | 


INCIDENCE OF BONE LESIONS IN GARDNER’S SYNDROME 





Skull 7 Cases 
Cranial bones 
Protuberant osteoma 4 Cases 
Frontal Twice 
Occipital Twice 
Osteoma in the paranasal sinuses 3 Cases 
Frontal sinuses Twice 
Sphenoid sinus Once 
Facial bones 
Osteoma in the paranasal sinuses 2 Cases 
Maxillary sinuses Twice 
Mandible II Cases 
Protuberant lobulating 
osteoma (mandibular angle) 3 Times 
Enostoses (central portion) 9 Times 
Teeth 8 Cases 
Long Tubular Bones 16 Cases 
Pedunculated osteoma 1 Case 
Localized cortical thickening 11 Cases 
Femur 6 Times 
Tibia 6 Times 
Humerus Twice 
Fibula Once 
Radius Once 
Wavy cortical thickening g Cases 
Ulna 6 Times 
Radius 4 limes 
Exostosis 3 Cases 
Tibia Twice 
Fibula Once 
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Site Number 
Short Tubular Bones 9 Cases 
Hands 6 Times 
Exostosis 
Metacarpals 3 Times 
Phalanges Once 
Localized cortical thickening 
Metacarpals Once 
Phalanges Once 
Feet 8 Times 
Exostosis 
Metatarsals Once 
Phalanges 5 Times 
Localized cortical thickening 
Metatarsals Once 
Phalanges Once 
Flat Bones 7 Cases 
Wavy cortical thickening 
Ribs 3 Times 
Pelvis 3 Times 
Localized cortical thickening 
Pelvis 3 Times 
Cuboid Bones 2 Cases 
Carpal navicular bones Twice 


Gardner's syndrome in 2 families are re- 
ported. 

Osseous lesions are benign osteomatosis 
consisting of dense bony proliferations of 
various size from slight localized thicken- 
ing to large protuberant masses. The ab- 
normalities appeared variable by location 
and general bony type. 

Localized cortical thickening in the long 
tubular bones is the most common lesion. 
Protuberant and usually lobulated osteo- 
mas of the mandibular angle are a charac- 
teristic of Gardner's syndrome. The young- 
est patient with bone lesions in our series 
was an 8 year old boy. 

The bone lesions may precede the ap- 


pearance of intestinal polyposis and may be 
an early sign of this disorder. Therefore, in 
the younger children of a family manifest- 
ing Gardner's syndrome, careful and fre- 
quent follow-up studies are essential, even 
though original or early studies were nega- 
tive. 


C. H. Joseph Chang, M.D. 
Department of Radiology 
West Virginia University 
Medical Center 
Morgantown, West Virginia 26506 
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PSEUDO-DISLOCATION OF THE PROXIMAL INTER- 
PHALANGEAL JOINT OF THE FIFTH TOE* 


By W; Je HOWLAND, M.D. 


MEMPHIS, TENNESSEE 


HIS report is of 3 patients who sus- 

tained trauma to the fifth toe produc- 
Ing a roentgenographic appearance sug- 
vesting dislocation. In the first of these, 
ihe roentgenographic appearance suggested 
the need for closed reduction. When this 
was unsuccessful, curiosity was aroused as 
to the reason for this. A search of the litera- 
turc failed to disclose any description of 
this traumatic abnormality, and so our 
roenty: negraphic experience with trauma 
to the toes was reviewed. A review of 1,000 
roentgenograms of the foot revealed 2 
additional patients with an identical roent- 
genographic appearance. It seems that this 
Is a distinct roentgenographic and clinical 
entity which has not been previously in- 
vestigated. 


REPORT OF CASES 


Case 1. A 38 year old white female came to 
the emergency room of Ohio Valley General 
Hospital on July 4, 1966, with a history of 
"stubbing" the fifth toe of her right foot on a 
bedpost approximately 8 hours earlier. Exami- 
nation disclosed moderate swelling and redness 
of the entire fifth toe. Roentgenograms were 
obtained (Fig. 1, Æ and B) and were interpreted 
as showing traumatic dislocation at the proxi- 
mal interphalangeal joint. Efforts were made 
at a closed reduction, at first without anesthesia 
and then with a small amount of local anes- 
thetic agent. Repeat roentgenograms made 
approximately 2 hours following the initial 
ones (Fig. 1, C and D) showed no change in 
position. The fifth toe was then immobilized to 
the fourth toe by adhesive strapping. 

When the patient was later contacted to re- 
turn for a repeat roentgenographic examina- 
tion, she stated that the toe was perfectly nor- 
mal and refused further examination. 


Case 1I. A 56 year old white male reported 
to the emergency room of Ohio Vallev General 
Hospital on July 17, 1965, with a history of 


"stubbing" the left fifth toe the prior evening. 
There were severe local pain and tenderness 
along with marked redness and swelling of the 
entire fifth toe. Roentgenograms were ob- 
tained (Fig. 2, Z and B). The abnormality was 
treated by simply strapping the fourth and fifth 
toes together. 

The patient returned at our request for re- 
peat roentgenographic and clinical examina- 
tion. Roentgenograms on May 16, 1967, (ap- 
proximately 2 vears following the trauma) dis- 
closed no abnormality of the fifth. toe region 
(Fig. 2, C and D). This area was completely 
asymptomatic. Examination of the feet showed 
no difference in the clinical or roentgenographic 
appearance of the fifth toe of the two sides. 


Case 11. A 48 year old white female reported 
to the emergency room of Ohio Valley General 
Hospital on. January 23, 1965, with a history 
of striking the left fifth toe against a chair while 
walking with bare feet the previous evening. 
She also gave a history of a similar injury, ap- 
proximately 3 years previously, at which time 
roentgenograms had been obtained. The clini- 
cal examination disclosed tenderness, redness 
and swelling of the fifth toe. The roentgeno- 
grams shown in Figure 5, 4 and B, were ob- 
tained. The injury was treated by simple adhe- 
sive strapping, and the patient quickly became 
asymptomatic. 

She returned for re-examination and repeat 
roentgenograms (Fig. 3, C and D) showed no 
abnormality that could be identified roentgen- 
ographically or clinically of either foot. The 
initial roentgenograms, made in 1962 (approxi- 
mately 3 years previously) were also obtained, 
and showed an identical appearance of dis- 
placement of the middle phalanx of the fifth toe. 


DISCUSSION 


When blunt trauma occurs to the end of 
the fifth digit, synovial and other soft 
tissue swelling develops, probably with 
some element of Joint effusion in the proxi- 
mal interphalangeal joint. The fourth toe 


* From the Department of Radiology, University of Tennessee College of Medicine, Memphis, Tennessee. 
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liG. 1. Case 1. (4) Oblique and (B) dorsoplantar projection of the right foot showing lateral displacement 


of the middle phalanx relative to the proximal phalanx of the fifth toe. (C and D) Roentgenograms made 
following attempts at closed reduction. There has been no change. 





Case 11. (4) Dorsoplantar and (B) oblique projections of the left foot showing an abnormality of the 


Fic. 2. 
1 D) Roentgenograms made approximately 2 years 


fifth toe similar to that seen in Figure 1, 4 and B. (C anc 
after 4 and B. There has been a return to normal appearance. 
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l'1G. 3. Case rri. (4) Oblique and (B) dorsoplantar projection of the left foot showing an appearance of the 
fifth toe similar to that seen in Figures 1, 4 and B, and 2, 4 and B. (C and D) Roentgenograms taken 
approximately 23 years later showing return to normal appearance. 


forms a relatively rigid medial barrier. Ap- 
parently the soft tissue swelling of the 
fifth toe produces a force which moves the 
distal and middle phalanges laterally. This 
appearance 1s much less likely to occur in 
other toes as this combination of forces 
does not prevail. In addition, the support- 
ing ligaments of the joints of the fifth toe 
are, perhaps, somewhat weaker than those 
of the other toes. This appearance was not 
found in any other toes in our review of 
1,000 roentgenograms obtained following 
foot trauma. 

The review did disclose one instance of 
true dislocation of the fifth toe (Fig. 4j 
4 and 5). This true dislocation, however, 


did not occur at the proximal interphalan- 
geal Joint but at the metatarsophalangeal 
Joint. [t seems logical that the type of 
traumatic force which could produce dis- 
location of the fifth toe would occur at this 
focal point rather than at the proximal 
interphalangeal joint. In this review, no 
instance of true dislocation of the proximal 
interphalangeal joint was found and it 
seems unlikely that this does occur. 


SUMMARY AND CONCLUSION 


Three patients are reported with the 
roentgenographic appearance of lateral 
dislocation of the middle of the proximal 
phalanx of the fifth toe tollowing trauma 
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ic. 4. (4 and B) Roentgenograms of the right foot of a 36 year old male who sustained blunt trauma to 
the end of the fifth toe immediately prior to these studies. There is a lateral and inferior dislocation of 
the proximal phalanx relative to the fifth metatarsal. There is no abnormality of the proximal inter- 
phalangeal Joint region. 


to this area. These were found in a review True traumatic dislocation of the fifth 
of |,OOO roentgenograms obtained tollow- toe may occur at the metatarsophalangeal 
ing trauma to the forefoot joint, but it is doubtful that 1t occurs at 


This lateral displacement aoes not ap- the proximal interphalangeal Joint. 


pear to be a true dislocation, but 1s more Department of Radiology 

likelv the result of anatomic forces which University of l'ennessee 

ae m . | E os College of Medicine 

exist due to svnovial and other soft tissue phi dieque mas 
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swelling. iNO specific treatment seems to be 865 Jefferson Avenue 
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SHOULDER ARTHROGRAPHY* 


By PAUL J. KILLORAN, M.D.,t RALPH C. MARCOVE, M.D.,t 
and ROBERT H. FREIBERGER, M.D.§ 


NEW YORK, NEW YORK 


pe contrast arthrography of the 
shoulder graphically demonstrates the 
integrity, shape and capacity of the gleno- 
humeral joint. It is used to show ruptures 
of the musculotendinous rotator cuff, ad- 
hesive capsulitis (“frozen shoulder") and 
the degree of soft tissue damage in patients 
with recurrent shoulder dislocation. The 
method has also been advocated in diagnos- 
ing lesions of the bicipital tendon, but its 
accuracy in this respect is less clearly 
established. 

Shoulder arthrography was first used in 
1933 by Oberholzer?! in a study of capsular 
distortion due to shoulder dislocation. In 
1934, Codman® suggested that contrast 
material injected into the glenohumeral 
joint would demonstrate ruptures of the 
rotator cuff, but he did not have an oppor- 
tunity to attempt this procedure. In 1939, 
Lindblom and Palmer?!? found arthrog- 
raphy accurate in diagnosing lesions of the 
rotator cuff in a substantial number of 
patients and their findings have been con- 
firmed by others.? 7.13,18 

Although arthrography is safe and rela- 
tively simple to perform, it does not ap- 
pear to be in widespread use today despite 
the common clinical problem of shoulder 
disability. The lack of interest may be 
partially related to disagreement among 
orthopedic surgeons on the necessity for 
operative repair of rotator cuff rupture. 
While a discussion of treatment 1s beyond 
the scope of this report, it does appear well 
established-that some patients with rupture 
of the rotator cuff recover without surgery 
and that a trial of conservative treatment 
is advisable since delay in repair does not 


jeopardize results. However, in tho: 
patients with persistent disability, an a 
curate roentgenographic method of dia; 
nosis is useful if operative repair is cor 
templated, since the physical signs an 
symptoms can be misleading." ?:5 Distin: 
tion between muscle spasm, tendinitis an 
rupture of the rotator cuff may be difficu 
when conventional roentgenograms ai 
negative. It is possible that the prese: 
uncertainty and confusion in treatir 
shoulder disorders is partially related 1 
inaccurate clinical diagnosis. For th 
reason, we believe that interest in the stud 
of the shoulder by arthrography is increa 
ing. With modern contrast agents, the pr 
cedure is almost painless and can be pe 
formed on out-patients without interferir 
with ordinary activity. 

It is the purpose of this report to brir 
the technique to the attention of radi 
logists and to illustrate the normal and a 
normal arthrogram based on our expe: 
ence with 200 arthrographies. 


TECHNIQUE 


Internal and external rotation roentge 
ograms and axillary and bicipital groo: 
roentgenograms are obtained and inspect 
before the injection. Injection of the shot 
der via an anterior approach is great 
facilitated by using an image intensif 
fluoroscope; in our institution the injectic 
is performed by the radiologist. 

With the patient supine, it 1s helpful. 
elevate the opposite shoulder with 
pilow in order to rotate the offendi: 
shoulder into a mild posterior oblique po: 
tion so that the glenohumeral space is se 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26~29, 19 
From The Hospital for Special Surgery, affiliated with The New York Hospital-Cornell University Medical College, New Yc 


New York. 


+ Assistant Director, Department of Radiology, The Hospital for Special Surgery. 
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in profile. The arm is placed in neutral or 
mild internal rotation where the anterior 
joint capsule will be lax. Under aseptic 
technique, the skin is infiltrated anteriorly 
with 1 per cent lidocaine HCl (Xvlocaine) 
about one finger breadth below and lateral 
to the coracoid process. A 3 inch No. 20 
gauge spinal needle is inserted and di- 
rected vertically toward the glenohumeral 
space with the aid of the image intensified 
fluoroscope. When the needle enters the 
joint, a difference will usually be felt in the 
ease with which Xylocaine can be injected. 
Correct needle position is confirmed by 
fluoroscopically observing the location of a 
small amount of injected renografin 60. 
The contrast material within the joint 
immediately flows away trom the needle 
tip, usually into the axillary and subscapu- 
laris recesses (Fig. 1). If the needle is not 
within the joint, the soft tissues immedi- 
ately around its tip will be infiltrated by an 
irregular deposit of opaque medium. When 
correct needle placement has been estab- 
lished, usually 10-15 cc. of renografin 60 is 
introduced and the needle is withdrawn. 
The shoulder is exercised briefly to dis- 
tribute the contrast medium and roent- 
genograms are made in internal and ex- 
ternal rotation using the Bucky technique. 
Axillary and tangential roentgenograms 
of the bicipital groove are then obtained 
with screen technique. While the roentgen- 
ograms are being processed, the patient is 
instructed to continue shoulder exercises. 
If the initial series of roentgenograms 
shows no abnormality or questionable leak- 
age of contrast material into the subacrom- 
ial bursa, delayed roentgenograms are 
made in internal and external rotation. In 
several cases, the leakage into the bursa 
was barely perceptible or not visible on the 
initial roentgenograms, but was obvious 
on the delayed roentgenograms. If move- 
ment of the shoulder is restricted or pain- 
ful, the rotational roentgenograms are ob- 
tained by turning the entire patient rather 
than just the shoulder.? 

In patients with “frozen shoulder," 
satisfactory arthrography may be tech- 


Shoulder Arthrography 


659 





d 


Fic. 1. Fluoroscopic spot roentgenogram during 
injection of contrast medium. The needle is in- 
serted one finger breadth below and lateral to the 
coracoid process and directed vertically toward 
the glenohumeral space. When the needle is 
within the joint, contrast material flows away from 
the tip into the subscapularis and axillary recesses 
(arrows). 


nically more difficult to perform because 
the synovial recesses are obliterated, the 
joint capacity is restricted and the sensa- 
tion of injecting into a joint is usually less 
distinct. Proper needle position is deter- 
mined by injecting very small quantities 
of contrast material until the intra-articu- 
lar location 1s observed. In these patients, 
it 1s usually not possible to inject more 
than 5-10 cc. of fluid and even with this 
small amount, reflux will be observed when 
pressure on the syringe plunger is released. 
The limited capacity of the joint is a 
characteristic feature of the “frozen shoul- 
der" syndrome, although the same sign 
has also been reported recently in some 
patients with rheumatoid arthritis.’ The 
normal shoulder will accept more than the 
1O-1§ cc. of renografin 60 but larger 
amounts may obscure intra-articular struc- 
tures. 

Methylglucamine diatrizoate (renografin 
60) has been employed as the contrast 
agent instead of the sodium salt, because 
an inadvertent injection or extravasation 
of the former into extra-articular soft 
tissues 1s usually not painful, whereas the 
latter may cause severe pain. Roentgen- 
ography must be performed within 30 to 
40 minutes after injection of renografin 60 
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to obtain an arthrogram of good quality; 
the contrast material is no longer visible 
in roentgenograms made go minutes after 
injection. In a few patients in whom most 
of the contrast medium was inadvertently 
injected into the extra-articular tissues, a 
satisfactory arthrogram with an intra- 
articular injection could be obtained a few 
hours later. 

Mild discomfort in the shoulder for 24 
to 48 hours following injection 1s common, 
but rarely interferes with normal activity. 
No serious complications have been re- 
ported in the literature and none occurred 
in this series of 200 shoulder arthrographies. 


ANATOMY 


The musculotendinous rotator cuff origi- 
nates from the scapula and inserts onto 
the tuberosities of the humerus, almost 
completely enveloping its head. The four 
components are: the supraspinatus supe- 
riorly; the subscapularis anteriorly; and 
the infraspinatus and teres minor poste- 
riorly. The tendons from these four muscles 
form a broad aponeurosis which is inti- 
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mately fused with the major portion of the 
glenohumeral Joint capsule. 

The long tendon of the biceps lies in the 
intertubercular groove between the attach- 
ments of the supraspinatus and subscap- 
ularis and passes through the joint from a 
svnovial sheath in the bicipital groove to 
the superior margin of the glenoid rim. 

Of major importance 1n interpreting the 
arthrogram is the anatomy of the sub- 
acromial and subcoracoid bursae. The sub- 
acromial bursa superiorly and the sub- 
coracoid bursa anteriorly are often com- 
bined into a single large bursa. This is 
separated from the glenohumeral joint 
capsule by the thick musculotendinous ro- 
tator cuff (Fig. 2.7). The bursa, in turn, 
separates the cuff from the deltoid muscle 
and the coraco-acromial arch. 

Most ruptures occur in the supraspinatus 
portion of the rotator cuff at a "critical 
area" just proximal to its insertion onto the 
greater tuberosity. A tear through the 
complete thickness of the rotator cuff pro- 
duces an abnormal communication. be- 
tween the glenohumeral Joint and the bursa 





FIG. 2. Cross section of the glenohumeral joint. (/7) Normal. The thick rotator cuff separates the subacromial 
bursa (arrow) from the joint. (B) Rupture of the rotator cuff. An abnormal communication (arrow) is 
present between the Joint and the bursa. 
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(Fig. 25), so that contrast material in- 
jected into the Joint will flow into the bursa 
where it is easily recognized in the roent- 
genograms (Fig. 4, 4, B and C). 


THE NORMAL ARTHROGRAM 


A thin “halo” of contrast medium covers 
the superior aspect of the humeral head, 
separated from the bony margin by radio- 
lucent articular cartilage. In the external 
rotation view (Fig. 34), the “halo” of con- 
trast material ends abruptly laterad at the 
anatomic neck, and the soft tissues above 
and lateral to the greater tuberosity should 
be free of opaque medium. 

The long tendon of the biceps is fre- 
quently visible as a radiolucent filling de- 
fect within the opaque filled recess at the 
superior aspect of the glenohumeral joint. 
It is sometimes possible to follow the 
course of the tendon through the joint 
from the superior rim of the glenoid into 
its contrast filled synovial sheath within 
the bicipital groove. 

The tongue-shaped subscapularis recess 
extends medially from the. glenohumeral 
space underneath the coracoid process and 
deep to the subscapularis muscle. It com- 
municates with the joint through a normal 
opening in the anterior glenoid labrum. In 
the internal rotation view (Fig. 3B), the 
recess will be a prominent landmark, but 
in external rotation it is usually less con- 
spicuous because the taut overlying sub- 
scapularis muscle expresses the fluid. A 
redundant capsule at the inferior margin 
of the glenohumeral space forms the axil- 
lary fold or recess, which will be obliterated 
when the arm is in abduction. A distinct 
indentation is present between the sub- 
scapularis recess and the axillary fold. In 
cineroentgenography, opaque medium can 
be observed flowing from the subscapularis 
recess into the axillary fold when the arm 
is moved from internal to external rotation. 

In the axillary view (Fig. 3C), a thin 
layer of contrast medium is seen in the 
glenohumeral space separated from the 
bony margins by the articular cartilages. 
‘The anterior and posterior margins of the 
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cartilaginous glenoid rim are visible as 
radiolucent triangular filling defects within 
the synovial recesses. A linear filling defect 
representing the long tendon of the biceps 
is frequently visible anteriorly as it extends 
into its opaque filled sheath in the bicipital 
groove. The moderately large subscapularis 
recess is visible anterior to the glenoid.. 

The tangential view of the bicipital 
groove (Fig. 3D) shows the biceps tendon 
in cross section as an oval filling defect 
within the contrast filled sleeve so that the 
location of the tendon, with regard to the 
groove, can be established. 


A 


ABNORMAL ARTHROGRAMS 
COMPLETE RUPTURE OF THE ROTATOR’ CUFF 


Rupture of the rotator _cuff,'produces 
an abnormal communication _ between the 
glenohumeral joint and the:. bacromial 
bursa, if the tear extends through the com- 
plete thickness:.of the. musculotendinous 
cuff. Renografin injected into the joint will 
flow into'the bursa, where i it is easily recog- 
nized in the roentgenograms as a large 
collection of contrast medium above and 
lateral to the greater tuberosity (Fig. 4, 4, 
B and C). In the normal shoulder, this 
area is completely free of contrast sub- 
stance. In the axillary view, the bursa ap- 
pears to hang across the surgical neck of the 
humerus like a saddlebag (Fig. 4C). 

Usually the bursa is separated from the 
joint capsule by a radiolucent zone oc- 
cupied by the thick musculotendinous rota- 
tor cuff; this is more clearly visible in the 
internal rotation roentgenogram (Fig. 4B). 
Occasionally, there is no clearly defined 
demarcation between the bursa and the 
joint capsule (Fig. 5), presumably because 
of atrophy of the cuff or virtual obliteration 
of the superior aspect of the cuff by a large 
tear. 

The bursa is always in close relationship 
to the undersurface of the acromion process 
superiorly, but it extends downward beside 
the humeral head to a variable degree. The 
size and configuration of the bursa in the 
roentgenograms does not correlate with the 
severity of the lesion in the rotator cuff, 
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liG. 3. Normal arthrogram. (4) External rotation view. Note the absence of contrast medium above and 
lateral to the greater tuberosity. (B) Internal rotation view. (C) Axillary view. (D) Tangential vew of the 
bicipital groove. Key: 1 = Long tendon of the biceps within its synovial sheath. 2 = Axillary recess. 3 =Sub- 
scapularis recess. 


but is a function of normal anatomic varia- nosis of complete rupture of the rotator 
tion. In Case 1 (Fig. 4, 4, B and C), for cuff is quite simple because of the distinc- 
example, a large combined subacromial- tive appearance and location of the con- 
subcoracoid bursa is opacified, while in trast filled subacromial bursa. However, it 
Case irr (Fig. 6) only a small subacromial is important to recognize three potential 
bursa is visible. errors: 

In most cases, the arthrographic diag- (A) Inadequate distribution of the 





opaque medium within the joint. As pre- 
viously mentioned, we have occasionally 
observed filling of the bursa only on de- 
layed roentgenograms after the shoulder 
was exercised. 

(B) In the external rotation view, the 
contrast filled sheath of the biceps tendon 
may project slightly lateral to the greater 
tuberosity and this should not be mistaken 
for opacification of the subacromial bursa 
due to rupture of the cuff. The tendon 
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Fic. 4. Case 1. Complete rupture of the 
rotator cuff. (4) External rotation; (B) 
internal rotation; and (C) axillary view. 
A large combined subacromial-subcora- 
coid bursa is opacified (arrows). The 
clear zone of radiolucency between the 
bursa and the joint capsule is occupied by 
the rotator cuff. 


sheath, identified by its location within the 
bicipital groove, moves into medial posi- 
tion in the internal rotation view. The 
subacromial bursa is larger and 1t remains 
in the lateral position in both views. 

(C) Inadvertent injection of the bursa 
instead of the joint. In one patient, an un- 
usually large combined. subacromial-sub- 
coracoid bursa was injected directly. In 
the frontal projection, the bursa covered 
the entire Joint (Fig. 7) so that renografin 
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lic. 7. Bursogram. The absence of contrast medium 
in the glenohumeral space and subscapularis 
recess (arrow) establishes this as a bursogram 
rather than a true arthrogram with abnormal 
opacification of the bursa. A mistake in identity 
could arise because of the large size of the com- 
bined subacromial-subcoracoid bursa in this case. 





ic. 5. Case 11. Complete rupture of the rotator cuff. 
The absence of a radiolucent zone between the 
bursa and the joint capsule suggests marked atro- ; i iok 
phy of the rotator cuff or obliteration by a large appeared to be flowing into the joint at 
tear, fluoroscopy. On initial inspection of the 
roentgenograms, the cuff was thought to 
be ruptured but on closer inspection, it 
was apparent that a simple bursogram had 
been obtained instead of an arthrogram, 





ic. 6. Case ur. Complete rupture of the rotator 
cuff. Only a small subacromial bursa is opacified 
(arrows) in comparison with the large bursa found 
in Case 1. The difference in size is a function of 





l'1G. 8. Partial rupture of the rotator cuff. An ulcer- 


normal anatomic variation and does not indicate 
the severity of the rupture. 


like collection of contrast medium is visible within 
the tear (arrows). The bursa is not opacified. 
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Frozen shoulder. (4) External rotation. (B) Internal rotation. The joint capacity 1s restricted and 


the synovial recesses are small or absent. 


since contrast material was not present in 
the glenohumeral space or in the sub- 
scapularis recess. At a later date a true 
arthrogram in this patient showed an intact 
rotator cuff. without opacification of the 
bursa. Thus it is necessary to see contrast 
medium in both the glenohumeral joint 
and in the bursa to establish the presence 
of an abnormal communication. The usual 
site of needle puncture below the coracold 
process misses the subcoracoid portion of 
the bursa in most instances. We agree with 
Nelson that it is very difficult to inject a 
normal bursa because it 1s only a narrow 
potential space. In his case, the bursa may 
have been abnormally large and distended 
with fluid. Direct injection of the bursa has 
occurred twice in this series of 200 arthrog- 
raphies. 


PARTIAL RUPTURE OF THE ROTATOR CUFF 


In partial thickness or incomplete tears, 
the joint does not communicate with the 
bursa: therefore, the bursa will not opacify 
in the arthrogram. A tear in the under 
surface of the tendon may be visible as an 
alcer_like collection of contrast medium 
above the humeral head near the anatomic 


neck (Fig. 8). Incomplete tears deep within 
the substance of the tendon probably es- 
cape detection by arthrography; however, 
most orthopedic surgeons feel that partial 
tears do not require operative repair." ^^ 


ADHESIVE OR RETRACTILE CAPSULITIS 
("FROZEN SHOULDER") 

Moderate pressure 1s required to Inject 
the relatively small amount of fluid (5- 
10 cc.) that the joint will accept. The joint 
not only feels "tight" on injection, it also 
looks "tight" in the roentgenograms: the 
subscapularis and axillary recesses are ab- 
sent, or are very small, and the biceps 
tendon sheath hills poorly or not at all 
(Fig. 9, 7 and B). Neviaser" observed that 
patients with adhesive capsulitis were 
sometimes relieved of their symptoms for 
4 few weeks following arthrography. Re- 
cently, Andrén and Lundberg’ have advo- 
cated distention arthrography as a form 
of therapy for "frozen shoulder" with en- 
couraging preliminary results. 


RECURRENT ANTERIOR DISLOCATION OF SHOULDER 


Arthrography is performed preopera- 
tivelv to show the location and severity of 
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Io. Recurrent anterior dislocation. Internal 
rotation view. The large anterior pouch (arrows), 
between the subscapularis and axi lary 
was produced by the dislocating humeral head. 


FIG. 


recesses, 


soft tissue damage and to evaluate the 
Integrity of the rotator cuff. The dislocat- 
ing humeral head may detach the joint 
capsule from the glenoid rim and neck of 
the scapula between the subscapularis re- 
cess and the axillary fold to form an ante- 
nor pouch of variable size. In the arthro. 
gram (Fig. 10), the pouch is visible in the 
frontal view as a collection of opaque 
medium extending from the subscapularis 
recess to the axillary fold, obliterating the 
normal indentation or demarcation be. 
tween these structures. The size of the 
pouch, best appreciated on the internal 
rotation roentgenogram when the anterior 
muscles are relaxed, indicates the degree 
of detachment of the capsule from the 
glenoid and neck of the scapula; this may 
be of assistance in planning an operative 
repair. 

[n our limited experience of 11 patients 
with recurrent anterior dislocztion, the 
axillary view has not been very helpful in 
showing the degree of anterior capsular de- 
tachment because the anterior pouch can 
not be clearly distinguished from the 
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normal subscapularis recess. Reeves!? and 
others described blunting of the anterior 
glenoid labrum, but in many of our normal 
arthrograms, this structure js partially ob- 
scured or appears blunt because of over- 
lapping contrast material in the subscapu- 
laris recess. The axillary roentgenogram 
may show an enlarged posterior synovial 
recess indicating stretching and redun. 
dancy in the posterior capsule. 

In patients with recurrent dislocation, 
arthrography is also performed to evaluate 
the integrity of the rotator cuff. Among our 
II patients, one had a partial tear and 2 
had complete ruptures of the rotator cuff, 
In the arthrogram of 1 of these patients 
(Fig. 11), opacification of the subacromial 
bursa indicated a complete tear of the 
cuff. However, the normal indentation be- 
tween the subscapularis and the axillary 
recesses was still present and there was no 
evidence of an anterior pouch. Presumably, 
the dislocating humeral head ruptured the 
rotator cuff instead of detaching the CAD- 





lic. 11. Recurrent anterior dislocation with com- 
plete rupture of the rotator cuff. Internal rotation 
view. The subacromial bursa is opacified (arrows). 
An anterior pouch is not present, presumably be- 
cause the dislocating humeral head ruptured the 
cuff rather than detaching the capsule from the 
scapula. 


Vor. 103, NO, 
sule from the neck of the scapula. In this 
patient, evidence of previous dislocation 
was present in the conventional roentgeno- 
grams with a "Hill-Sachs" 5 compression 
defect clearly visible in. the posterolateral 
aspect of the humeral head. 


BICIPITAL LESIONS 


In our experience, the intra-articular 
segment of the long biceps tendon is visible 
in only ṣo per cent of all the arthrograms 
as a relatively faint linear filling defect 
from the glenoid rim to the bicipital groove. 
Lack of visualization in the remaining 
cases may have been caused by excess con- 
trast material which obscured the tendon. 
This question 1s being investigated. 

In 11 per cent of otherwise normal arth- 
rograms in this series, the sleeve of the 
biceps tendon did not opacify. While this 
may indicate rupture of the biceps tendon,’ 
there are other possible explanations such 
as insufficient contrast medium,’ adhesions, 
and subluxation or dislocation of the ten- 
don. In a few of our patients, the sleeve 
was visible only on delayed roentgenograms 
after exercise, supporting the concept that 
nonvisualization is sometimes related to 
inadequate distention. It is clear that with 
the present method, a rupture of the ten- 
don cannot be assumed in cases of non- 
visualization of the tendon or its sleeve. 
We agree with Ennevaara? that since the 
hndings can be variously explained, they 
can hardly be accorded any direct diag- 
nostic significance. 

Leakage of contrast material from the 
biceps sleeve along the course of the tendon 
into the muscles of the upper arm (Fig. 12) 
was observed in 11 otherwise normal arth- 
rograms in this series. This phenomenon 
has been noted bv others in a few patients 
with subluxation of the biceps tendon due 
to disruption of the transverse bicipital 
ligament,^!* and it has also been noted in 
a patient with rupture of the biceps ten- 
don.? Leakage from the biceps sleeve was 
found in 11 per cent of Ennevaara's? and 
13 per cent of de Seze's* patients. They 
thought it unlikely for such a high per- 
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Fic. 12. Leakage of contrast material from the biceps 
sleeve into the muscles of the upper arm (arrows). 


centage of patients to have disruption of 
the transverse bicipital ligament. In many 
of their cases leakage was considered a 
secondary phenomenon due to distention 
of the joint. Clinical evidence of a bicipital 
lesion was present in only 1 of our 11 pa- 
tients with this finding. We agree with 
Ennevaara and de Seze that leakage from 
the biceps sleeve probably lacks specificity 
and cannot be considered pathognomonic 
of a bicipital lesion. 

Tangential views of the bicipital groove 
have been obtained in only the 30 most re- 
cent arthrograms in this series. In all cases 
in which the sheath opacified, the tendon 
was clearly visible within the groove. In 
patients with nonvisualization of the sleeve 
the biceps tendon will, of course, not be 
visible in the tangential view of the groove. 


SUMMARY 


Shoulder disability 1s a common and 
often perplexing clinical problem made 
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more difficult by uncertainty in diagnosis 
and management. An accurate, nonopera- 
tive method of diagnosis is desirable, not 
only for the individual patient but also as 
an investigative procedure in evaluating 
various methods of treatment. 

Shoulder arthrography is a useful aid in 
the diagnosis of rupture of the rotator cuff, 
adhesive capsulitis and in the preoperative 
evaluation of recurrent shoulder disloca- 
tion. Its accuracy in bicipital lesions has 
not yet been established. 

The technique is reviewed and normal 
and abnormal arthrograms are described. 


Paul J. Killoran, M.D. 
535 East 7oth Street 
New York, New York 10021 
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POSITIVE CONTRAST ARTHROGRAPHY 
OF THE KNEE* 


By DAVID V. JELASO, CAPT. MC USARt 


SAN FRANCISCO, CALIFORNIA 


RTHROGRAPHY in the diagnosis of 


meniscus injuries has been offered as 
a useful ancillary diagnostic modality.?* 
We have found positive contrast arthrog- 
raphy a simple means of elucidating inter- 
nal derangements of the knee, and propose, 
in this presentation, to describe the ad- 
vantages and limitations of the method. 
'The results of over 100 knee Joint arthrog- 
raphies and 40 meniscectomies form the 
basis for this communication. 


METHOD 

The patient's knee is shaved and washed 
with pHisoHex for 5 minutes, and then 
wrapped in a sterile towel. The patient Is 
premedicated with 75 mg. meperidine and 
taken to the Radiology Department. A 
transverse line at the level of the depres- 
sion just above the tibial tubercle, midway 
between the tibial tubercle and the lower 
edge of the patella, is drawn about the ae 
cumference of the patient’s knee, and 
forms the base line" for subsequent expo- 
sures. Preliminary anteroposterior and 
lateral plain roentgenograms of the knee 
are exposed using a Bucky grid and are 
monitored for technique. Using a preas- 
sembled arthrography tray (Fig. 1), and ob- 
serving sterile technique, the skin and 
deeper soft tissues just dorsal to the mid- 
patella on the lateral aspect of the knee are 
infiltrated with cc. of 2 per cent Lidocaine 
through a short No. 23 needle. A No. 20 
needle is then used for final penetration 
into the knee joint cavity (Fig. 2), and any 
joint effusion is aspirated. Ten centimeters 
of meglumine iothalamate 60 per cent (con- 
ray) is injected and the knee is wrapped in 
elastic bandage to displace the contrast 


= 





Fic. 1. The arthrography tray includes sterile towels, 
strips of 4X4 inch gauze, cups for the contrast 
medium solution and thimerosal (merthiolate), 
needles, syringes, and clamps. 


medium downward from the suprapatellar 
bursa, then flexed and extended several 
times to achieve optimum coating of knee 





Fic. 2. The approach used for injection of contrast 
medium into the knee joint is demonstrated. The 
line about the circumference of the knee 1s drawn 
at the level of the menisci and provides a “base 
line" for roentgenographic exposures. 


* From the Radiology Section, Camp Zama Hospital, APO San Francisco, California. 

T Present Address: St. Anthony's Hospital, St. Petersburg, Florida. 

This material has been reviewed by the Office of the Surgeon General, Department of the Army and there is no objection to its 
presentation and/or publication. 'This review does not imply any indorsement of the opinions advanced or any recommendation of 


such products as may be named. 
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TAB Le I 
SEQUENCE AND TYPES OF 
ROENTGENOGRAPHIC EXPOSURES 
Anteroposterior Views 
Tube angle 3° caudad, centered on “base line” 

I. True anteroposterior 
2. 30°, 60°, 80° external rotation 
3. 30^, 60° internal rotation 


Posteroanterior Views 
Tube angle 6? cephalad from a perpendicular to the 
axis of the tibia, with instep resting on sandbags 
5 inches above tabletop. Center on “base line." 
I. True posteroanterior 
2. 45° internal rotation 
3. 45° external rotation 


joint structures, Roentgenograms are ex- 
posed according to the sequence given in 
Table 1. Although more elaborate exposure 
schemes may be attempted, the views 
listed in Table r are thought to provide a 
simple, rapid method, without compromise 
of diagnostic accuracy. 

Except for some mild local discomfort 
about the knee joint lasting up to 2 days 
following the examination, no untoward 
effects were encountered. The usual pre- 
cautions used with iodinated contrast 
medium were exercised. In an occasional 
case, the study failed because of an extra- 
articular injection of contrast medium into 
a fat pad (Fig. 6), or because of incomplete 
coating of the menisci, 





l'1G. 3. The anteroposterior view outlining the nor- 
mal menisci. Note the wedge-shaped configuration 
of the normal medial meniscus. 
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Fic. 4. In this internally rotated view of a normal 
knee, the synovial tunnel (arrow ^, which connects 


the knee joint with the popliteal bursa, is seen. 
This tunnel and the popliteal bursa commonly 
obscure the lateral meniscus from view. The an- 
terior horn of the medial meniscus is also shown in 
this projection. 


ANATOMY AND ROENTGENOGRAPHY OF 
NORMAL AND TORN MENISCI 


Kor simplicity of presentation all the 
knee illustrations are shown with the 
medial meniscus to the left. The menisci 
are wedge-shaped cartilaginous invagina- 
tions of the knee joint space. Figures 3, 4 
and 5 show the normal arthrographic con- 





l'16. 5. Study of a normal arthrogram with the knee 
externally rotated shows the deep triangular wedge 
of the posterior horn and the medial meniscus. 
Slight redundancy at the ligamentous attachment 
of the medial meniscus (arrow) is normal and may 
be distinguished from a tear by its peripheral loca- 
tion and its limited extent. The anterior horn of 
the lateral meniscus is seen projecting free of the 
popliteal sheath and bursa. 
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figuration in the anteroposterior, internally 
and externally rotated positions. The 
medial meniscus is attached directly to the 
tibial collateral ligament. No bursae usu- 
ally project over the contrast outlined 
medial meniscus, permitting detailed study 
of the structure throughout its circum- 
ference. The popliteal tendon and a sub- 
jacent synovial tunnel joining the knee 
joint proper and the popliteal bursa are 
interposed between the lateral meniscus 
and the fibular collateral ligament (Fig. 
4). This synovial tunnel and the popliteal 
bursa obscure the lateral meniscus on all 
but externally rotated views of the knee, 
and except for a small segment of its ante- 
rior horn (Fig. 5), adequate scrutiny of the 
lateral meniscus is prevented. Figure 7 
shows the belt like impression of the pop- 
liteal tendon upon the popliteal bursa in 
the lateral projection. 

Intrusions of contrast medium into the 
wedge-shaped configuration of the medial 
meniscus, ultimately proven at arthrotomy 
to represent torn medial menisci, are also 
shown (Fig. 8, 7-H). The tears may ap- 
pear as oblique, vertical, or horizontal 
tracts of contrast material, or as rounding 
of the knife like central edge of the menis- 
cus. 

If damage to the lateral meniscus in- 
volves its anterior horn, the tear may be 
demonstrated by arthrography (Fig. 87). 





Fic. 6. Lateral view. Infrapatellar fat 
pad injection (arrow). 


Positive Contrast Arthrography of the knee 








Vic. 7. The relationship of the popliteal tendon 
(arrows) to popliteal bursa and knee joint space 1s 
shown in this lateral projection. The appearance 
here is normal. 


RESULTS 

Although composition of this serles pre- 
vents an exhaustive evaluation of arthrog- 
raphy, some trends may be discerned. 
Table 11 shows the relative incidence of 
surgically proven medial and lateral me- 
niscus tears. The medial meniscus was frac- 
tured much more frequently than the 
lateral meniscus, comprising 35 per cent of 
the torn menisci in this series. 

Table ut is a tabulation of the accuracy 
of arthrography 1n demonstrating torn 


menisci. In our hands, the method was 5° 
per cent accurate 1n evaluating damaged 


medial menisci, but notoriously inaccurate 
in predicting lateral meniscus tears. The 


over-all accuracy was 78 per cent. 


DISCUSSION 

We have had limited success in applying 
arthrography in 4 cases of osteochondritis 
dissecans, several cases of cruciate liga- 
mentous injury, and one case of villinodular 
synovitis. Extravasation of contrast me- 
dium has permitted a preoperative identi- 
Rcation of tibial collateral ligament tear in 
| case (Fig. 8D). We have found that the 
use of contrast arthrography is best suited 
for elucidating meniscus fractures, and 
whereas the detection of lateral meniscus 
disease is not secure, the method affords a 
reliable means of evaluating the integrity 
of the medial meniscus. 
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Fic. 8. (4-2) Abnormal arthrograms showing torn medial menisci. Intrusions of contrast medium into the 
territory of the medial meniscus may assume predominantly oblique (4, B and C), vertical (D, E and F,) 
or horizontal (G) orientations (unhatched arrows). Rounding of the knife like central edge of the meniscus 
(H, arrow) 1s also significant of fracture. Laxity at the ligamentous attachment of the medial meniscus 
is evident (4, hatched arrow) compared with the normal appearance at the attachment (Fig. 5, arrow). 


The tract of contrast medium extending downward beyond the confines of the medial meniscus (D, lower 
arrow) indicates dissection into the collateral ligament. (Z) This externally rotated view of the knee 
shows a tear through the anterior horn of the lateral meniscus (arrows). This may be compared with the 
normal appearance of the lateral meniscus in Figure 5. 


The distribution of damaged menisci 
varies with the population studied. A 
series drawn from orientals had a prepon- 
derance of lateral meniscus fractures.! Most 
occidental series show at least 2:1 prepon- 
derance of medial meniscus tears.? In this 
series a §:1 medial to lateral meniscus 
fracture ratio was observed. This value is 
in agreement with the distribution of 
damaged menisci in some reports.^? It 
may, however, to some degree reflect the 
selection of our patients from a young, 
active, military population. The over-all 
diagnostic accuracy of arthrography, there- 
fore, depends upon the distribution of torn 


menisci in the population under study, 
since the medial meniscus is as accessible to 
accurate arthrographic interpretation as 
the lateral meniscus eludes it. 

Whereas the information gleaned from 


TABLE H 


DISTRIBUTION OF TORN MENISCI 








No. 


Total with surgically demonstrated 

tear 40 
Number with lateral meniscus tear 
Number with medial meniscus tear 
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ACCURACY OF ARTHROGRAPHIC DIAGNOSIS LA simple method of positive contrast 
uns MATIN US arthrography 1s described. 
m Ae ana: 2. The medial meniscus 1s more com- 
No. Per Cent . . . 
monly damaged in occidental populations 
A. Surgically demonstrated medial than the lateral. It is also more accurately 
meniscus tears 34 delineated by arthrography than the lat- 
Positive arthrographic correla- eral meniscus. 
nidi i with surgically " 3. Based on the experience herein re- 
roven tear 30 58 x - . 
? ported, the use of arthrography as an aid 
ik een raluating intern: rang s of 
B. Bonicelli: demansthated listes In e idu iting internal derangements of the 
ineniunm teats 6 knee 1s advocated. 
Positive arthrographic correla- Radiology Department 
tion in cases with surgically Sc Anthony a Hospital 
pele SEAT à; ny 601 12th Street North 
Mu | St. Petersburg, Florida 33705 
C. Over-all accuracy—fraction of 
cases where arthrography T . . 
A die du [he author wishes to thank Captain Ronnie 
accurately predicted a tear o ura Bend: Ned edi Tiemann Di 
dii tachment, for his invaluable cooperation in 
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an abnormal arthrogram is of obvious 
value, the normal arthrogram mav also be 
of great value when it confirms the clinical 
impression, or alerts the clinician to a 
disparity between clinical and roentgen- 
ographic findings. Often, when clinical 
localization of the suspect meniscus to a 
lateral or medial position is possible, an 
appropriate emphasis mav be imparted to 
the arthrogram. 

Selection of patients for surgery and 
planning of the surgical approach is there- 
fore based on a combination of clinical and 
roentgen considerations, with increasing 
utilization of roentgen findings as the relia- 
bility and limitations of arthrography are 
appreciated. 


the preparation of the illustrations for this 
paper. 
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AN AID TO THE ROENTGENOGRAPHIC EXAMINA- 
TION OF THE TEMPOROMANDIBULAR JOINT™ 


By DAN E. TOLMAN, D.D.S., and DONALD G: EPPARD 


ROCHESTER, MINNESOTA 


HE examination of the temporoman- 
dibular joint is dificult from both the 
clinical and the roentgenographic stand- 
point. One of the problems is the lack of a 
method for quantitating the opening be- 








Fic. 1. Acrylic bite-block with each step 
calibrated in millimeters. 





Fic, 2. Placement of calibrated bite-block 
for exposure of the film. 





hic. 3. Roentgenogram of the temporomandibular 
joint. The pertinent information (June 12, 1967, 
DE 30 mm. RT3J) is placed on the film at the top 
as a permanent record. 


tween the incisal edges of the anterior 
teeth or edentulous ridges. 

To help solve this problem, we have 
developed a calibrated bite-block of clear 
acrylic (Fig. 1) that can be inserted be- 
tween the incisal edges of the patient's 
teeth or ridges during the exposure of the 
temporomandibular joint in the open po- 
sition (Fig. 2). The incremental steps of 
the bite-block permit accurate measure- 
ment of the opening. The amount of open- 
ing in millimeters is recorded with other 
information to be placed on the film as a 
part of the permanent record for future 
reference (Fig. 3). This information can be 
an ald to the roentgenographic examina- 
tion of the temporomandibular joint. 


Dan. E. Tolman; D.D.S: 
Section of Dentistry 
Mavo Clinic 


Rochester, Minnesota $5901 


* From the Mayo Clinic and Mayo Foundation: Section of Dentistry and Oral Surgery, Rochester, Minnesota. 
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A COMBINED VIEWING AND STORAGE SYSTEM 
FOR 70 MM. SPOT FILMS* 


By HUBERT SEAR, M.D., and SHINTARO ASANO, M.S. 


BOSTON, MASSACH USETTS 


HERE are many advantages to taking 

spot roentgenograms from the output 
phospor of an image intensifier tube on 70 
mm. film rather than exposing a cassette 
directly to the roentgen rays as is conven- 
tionally done. 

Most important is the reduction in radia- 
tion dose to the patient. This can be as 
much as go per cent® for each spot film. 
Thus more exposures can be made than in 
an examination with conventional spot 
roentgenograms. A more complete examl- 
nation is possible not only because more 
films can be exposed, but also dynamics can 
be recorded by the ability to take a series of 
roentgenograms rapidly (2-6 frames per 
second). Finally, the human engineering 
aspect is important. The radiologist is not 
distracted from his primary task of obtain- 
ing a diagnosis by having to fumble with 
cassettes and film frame settings. Forgetful 
technicians fogging film by leaving cassettes 
in the room during overhead film exposures 
or running out of cassettes in the middle of 
an examination cannot interfere with the 
studv. 

All these advantages were lost, however, 
since there was no satisfactory way of stor- 
ing 7o mm. film strips with the rest of the 
patient's films. Furthermore, images on 70 
mm. film often had to be enlarged for 
satisfactory viewing. A system* for solving 
these problems has been developed and 
testel at Boston City Hospital. 

The processed film is cut into strips and 
placed in the windows of a cardboard film 
holder (Fig. 1). A special viewer was de- 
signed for use with these holders (Fig. 3). It 
Allows insertion of the whole mount with 
freedom to move any spot film into the 


* Accumat System; available from Shintron Company, 144 
Rogers Street, Cambridge, Massachusetts 02142. 





Fic. 1. Applying the film to the mount. 


optical system for viewing. An enlarged 
image is then projected onto a rear projec- 
tion screen which can be viewed from the 
other side by several people even in a 
brightly lighted room. The holder contain- 
ing the spot films can then be stored in the 
patient’s film jacket with the rest of his 
films. There is space for patient identifying 
data, date and radiologist’s remarks in the 
margin. The holder will fit a standard light 
box for viewing the spot films with the 
naked eye. The opaque cardboard reduces 
glare by excluding light coming around the 
spot films. 


FILM MOUNTING PROCEDURE 


The thinnest cardboard which would 
give enough strength was chosen 1n order to 
minimize space taken in the film Jacket. 
The length of each window was limited by 
the 17 inch over-all length of the mount and 
the number of windows was limited by the 
14 inch over-all width. Each window of the 
mount shown in Figure 1 would accommo- 
date 4 spot films from the 7o mm. camera in 
our Department. Thus each holder con- 


* From the Departments of Radiology, the Boston City Hospital, and the Bostor. University School of Medicine, Boston, Mas- 
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l'1G. 2. Sealing film into the mount. 


tained 16 spot films which has been found 
to be adequate for the usual upper gastro- 
intestinal series and more than adequate 
for the usual barium enema and gallbladder 
examinations. Glare due to light passing 
through unused window space was elimi- 
nated by filling it with blackened scrap 
flm. In an alternative design, the frame 
windows were formed by pushing out pre- 
perforated panels. Glare from unused win- 
dows was prevented then by simply not 
pushing out these panels. 

Mounts were made from flat 
coated on one side with pressure sensitive 
adhesive. Protective paper over this ad- 
hesive allows stacking until readv for use. 
After the film has been cut into strips, the 


sheets 





a ———S 50 





hic. 3. Mount containing spot films posi- 
tioned in the viewer. 
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protective paper is removed and each strip 
positioned in a window as shown in ligure 
I. The head end of each strip can be identi- 
hed without a knowledge of anatomy by 
the file clerk doing the work if the strips are 
laid down in the order that they were cut 
trom the original roll of film. The frame js 
then closed like a book (Fig. 2) along a 
prescored line. The pressure sensitive ad- 
hesive holds the film in position and holds 
the two halves of the frame together after 
light pressure is applied along all surfaces. 
The patient's name, number, date and 
other data are written on printed spaces in 
the margin. 


FILM VIEWER 


The viewer shown in Figure 3 1s able to 
project the 70 mm. film after mounting as 
described above. The mount can be moved 
freely in the slot so as to bring any frame 
into the optical system for viewing. A £X 
inch image size was chosen because this is 
about the size of conventional spot films. 
This size required a magnification of 2 
times. The brightness is adequate for view- 
ing in a well lighted room. The viewer was 
designed with a wide viewing angle so that 
several people could view the Image simul- 
taneously. This is essential for teaching and 
conferences with clinicians and is a feature 
impossible with a simple magnifying glass. 

Particular attention was paid to the hu- 
man engineering aspects of the viewer. 
There are no controls of any kind. The light 
Is switched on when the film mount is in- 
serted, stavs on as long as the mount is in 
the slot, and automatically goes out when 
the mount is removed. A blower, controlled 
by the projection lamp temperature, is 
switched off automatically after the lamp 
cools. Focus is fixed and permanent. The 
rear projection screen makes it unnecessary 
to stand up and darken the room in order to 
view the films as with an ordinary slide 
projector. Thus the viewer can be placed on 
a desk at the reading station and used with. 
out distracting attention from the films, as 
would occur if there were any controls at 
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all. Even the on-off switch is unnecessary 
and will be absent on the next model. 
RESULTS 

The complete viewing system has been in 
use for several months. Darkroom person- 
nel of limited experience have been trained 
in I5 minutes and have routinely been 
mounting IO-15 cases a day without signifi- 
cant errors. The viewer has performed 
satisfactorily at the reading stations of 
several radiologists and in conferences. It 
has been found that most of the spot films 
can be satisfactorily examined with the 
naked eye. However, small ulcer niches, 
only suspected when directly viewed, could 
be easily confirmed or rejected when en- 
larged by the viewer. This capacity for 
recording detail with a g inch intensifier— 
7o mm. spot film camera system supports 
the findings of Beranbaum and Lignon, 
and Holm? that detail is equal to that seen 
in conventional spot roentgenograms. 

The viewer has also been useful for 
magnifying small areas of conventional 
roentgenograms. Trabecular patterns and 
hair-line fractures of bone were not only 
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easily seen, but could be demonstrated 
to students and clinicians. 


SUMMARY 


The advantages of 70 mm. spot films 
have not been obtainable until now be- 
cause of the absence of storage and viewing 
devices. This has been corrected by de- 
velopment of a system which not only al- 
lows storage with the rest of the films in the 
patient’s film jacket, but also allows con- 
venient viewing of an enlarged image. 


Hubert Sear, M.D. 
Department of Radiology 
Boston City Hospital 

818 Harrison Avenue 
Boston, Massachusetts 02118 
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THE SYNCHROPLANIGRAPHIC DEVICE: A NEW 
SIMULTANEOUS TOMOGRAPHIC DEVICE* 


By JOSEPH F. INZINNA, M.D., HUBERT SALOMON, M.D., and ABDULLAH VAZIR, M.D. 


JERSEY CITY, NEW JERSEY 


ONCEIVED by Bocage and later 
made operational by Ziedes des 
Plantes,’ linear tomography has become 
an indispensable method for Increasing in- 
formational detail that can be applied to 
almost all aspects of diagnostic radiology. 
The very low utilization rate of this pro- 
cedure by American radiologists has been 
noted by Littleton and Winter! but we 
feel that aside from their conclusions there 
are two well-known additional factors 
which appear to limit its widespread use. 
The first is the relatively high amount of 
radiation that accrues from the multiple 
exposures necessary for the procedure, and 
the second is the large amount of time ex- 
pended by the technical staff in order to 
complete the examination. 
The various forms of book cassettes that 
were introduced with simultaneous tomog- 


raphy seemed to have solved these diffi. 
culties, but several considerable obstacles 
were never overcome. When studving 
areas of the abdomen and chest, where 
spacing of 1 cm. to 2 cm. of the planes of 
focus is necessary, an undesirable amount 
of unsharpness is created from secondarv 
radiation and scatter. 

Also, the standard roentgenographic 
table had to be modified to allow the in. 
stallation of the large book cassette. The 
purpose of the authors is to describe a syn- 
chroplanigraphic device, a new single ex- 
posure or simultaneous linear tomographic 
device which has been introduced bv 
Landau.’ In essence, it is a modification of 
the book cassette but it disposes of the 
cassette's undesirable features by being 
very small and compact, and above all, bv 
producing very sharp images on all cuts 





lic. 
inserted in its place. No modification is necessary.” 
the synchroplanigraphic with the linear tomograpl 


I. The standard cassette tray has been removed and the synchroplanigraphic device is ready to be 
lhe adapter at the side of the table is used to integrate 
iic device. 


* From the Department of Radiology, Jersey City Medical Center, Jersey City, New Jersey. 
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Fic. 2. The synchroplanigraphic device has been 
attached and is ready for the examination. The 
motion of the cassette tray is unchanged. 


when examining any anatomic area. It 
could localize areas for further study with 
pluridirectional or hypocycloid systems. 

The basic apparatus is 2.5 cm. thick and 
fts into a normal cassette tray from any 
standard roentgenographic table (Fig. 1). 
[t can be attached to any commercially 
available linear tomographic system (Fig. 
2). The cassette provides space for 6 stan- 
dard radiographic films of various sizes up 


AY 


Synchroplanigraphic Device 





Fic. 3. The geometric principle at the left indicates 
the usual manner of spacing the films in order to 
arrive at specific planes of focus for film (A) and 
flm (B). At the right, can be noted the manner in 
which the same spacing can be accomplished by 
the lateral movement of film (A) in relation to 
film (B) in addition to movement of the entire 
cassette. 


to 14X14 cm. spaced at 1 mm. intervals 
by very thin intensifying screens attached 
to aluminum filters. This theoretically 
places all of the 6 films in the same plane. 
A different primary plan of focus is ob- 
tained for each film by the mechanism 
driving them horizontally rather than the 
spacing one on top of another as 1s done 
with the usual book cassette (Fig. 3). It 
can be seen from Figure 3 that the dis- 
tance x between films*(A) and (B) can be 





Fic. 4. (4) A 13 cm. cut employing the standard linear tomographic device delineates a right hilar mass. 


(B) The same cut employing t 


he synchroplanigraphic device. 
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lic. §.(4 and B) Posterior cuts of the abdomen with 2 cm. spacing. Delineation of a huge tumor mass 
of the lower right kidney is demonstrated with the synchroplanigraphic device. 


obtained by this lateral movement and 
that with a simple adjustment, spacing of 
cuts from 0.5 cm. to 2.0 cm. can be realized. 
Comparison studies were performed with 
the standard linear tomography and the 
Landau svnchroplanigraphic device in ex- 
aminations of the chest (Fig. 4, Æ and 5) 
and abdomen (Fig. 5, Æ and B). The book 
cassette was not emploved because of its 
poor results in these areas. As can be seen, 
the roentgenograms obtained with the 
simultaneous single exposure method com- 
pare favorably, both in excellent detail 
and exactness, in arriving at the same 
principal plane of focus, for each film. 


SUMMARY 


A synchroplanigraphic device, a com- 
pact and versatile single exposure tomo- 
graphic device, is presented. It 1s a modifi- 
cation of the book cassette which fulfills 
the advantages of such a modality and 
eliminates some of its objections. It is 
adaptable to any standard tomographic ap- 
paratus, and, therefore, should increase the 


utilization of tomography both in the pri- 
vate and hospital practice of Radiology. 


Joseph F. Inzinna, M.D. 
Department of Radiology 
Jersey City Medical Center 
Baldwin Avenue 

Jersey City, New Jersey 07304 
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grid was used for roentgenograms made 
as part of this study. 

Exposure measurements in the useful 
beam were made, using a commercially 
available vibrating reed, solid state electro- 
meter with cable connected detachable 
thimble chamber type probes designed for 
beam measurements in diagnostic pro- 
cedures. This instrument is capable of 
both exposure rate and integrate modes of 
operation and has 8 rate ranges having 
full-scale values from 3 mr/minute to Io 
r/minute and 8 integrate ranges from 30 
mr to 100 r. The detachable probes provide 
multiplication factors of 0.1, 1, 10, and 100 
applied to the ranges listed above. The 
probe used in this study had a unity scale 
multiplication factor, a chamber volume of 
9.74 cm.? and an air-equivalent wall. Cali- 
bration data against a standard air cham- 
ber were supplied by the manufacturer. 

A second chamber-electrometer system 
was used as a beam monitor. This chamber 
was made of air equivalent conducting 
plastic and mounted on a polystyrene 
capilary tube. The chamber volume was 
approximately 0.07 cm.? The readout sys- 
tem consisted of a 100 pF, 0.1 per cent 
capacitor, a dynamic capacitor electro- 
meter as the null detector, and a o.1 per 
cent potentiometer as the readout element. 
A schematic diagram of the monitoring 
system is shown in Figure 1. 


EXPERIMENTAL DATA 


A knowledge of the voltage and current 
calibrations of the roentgen-ray source used 
was essential to the performance of this 
investigation. Kilovoltage was determined 
using two techniques. The first voltage 
calibration used the k-edge method. Hol- 
mium (55.61 kev.), tantalum (67.46 kev.) 
and lead (87.95 kev.) were used to estab- 
lish kvp. dial setting os. true kvp. Since 
this study was to involve voltages up to 
150 kvp., the extrapolation from the maxi- 
mum voltage calibration point of 87.95 
kvp. was thought to be of questionable 
accuracy. Accordingly, a second voltage 
calibration technique was used which per- 





POTENTIOMETER 


Fio. 1. Schematic diagram of monitor 
chamber system. 


mitted measurement of the peak kilovol- 
tages up to 150 kvp. This system consisted 
of a center-grounded 200.2 megohm voltage 
divider. The voltage across the 0.1 megohm 
portions of the divider was fed to a dual 
trace oscilloscope having a memory module 
and capable of algebraic addition of the 
two voltage signals. The oscilloscope used 
incorporated a calibration module making 
it possible to read out voltage across the 
0,1 megohm portions of the divider. Multi- 
plying this value by 1,000 gave the kvp. 
across the tube. 

The accuracy of the control panel milli- 
ammeter was checked by inserting a pre- - 
cision millammeter in the high voltage 
circuit at the anode terminal of the tube. 

The geometry of the experimental setup 
for taking attenuation data is shown in 
Figure 2. The drawing is selfexplanatory 
with the possible exception of the monitor- 
ing chamber shield. As absorber thickness 
was Increased by placing added absorbers 
between the first layer and the monitoring 
chamber, there was a tendency for the read- 
ing of the monitoring chamber to increase 
due to increased scatter brought about by 
the reduced distance between the absorber 
and the chamber. Accordingly, a lead 
shield was placed around the monitoring 
chamber, with an opening on the tube side 
permitting the chamber to see only radia- 
tion from the useful beam. The system 
geometry used approaches zero field condi- 
tions and no attempt was made to extrap- 
olate to a zero field situation. Absorbers 
of commercially pure aluminum and tissue- 
equivalent Mix D were placed in the posi- 
tion shown in the drawing. Transmission 
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Fig. 2. Geometry of experimental setup. 
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Fie. 3. Transmission data for aluminum. Filtration 3 mm. Al. 
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Fic. 4. Transmission data for Mix D. Filtration 3 mm. Al. 


data were taken to the 2oth value layer 
and are shown in Figures 3 and 4. For the 
benefit of those who might be interested in 
the actual exposures, we have shown, in 
Table 1, exposure rates that represent the 
100 per cent value for the various kilo- 
voltages on the transmission curves. 

From the transmission data, the first 
half value layer (1HVL), second half value 
layer (2HVL), ioth value layer (10VL), 
and 20th value layer (20VL) were deter- 


TABLE Í 
USEFUL BEAM EXPOSURE RATE 


Filtration 3 mm. Al 
Source-Chamber Distance 40 Inches 


Roentgens per 100 Milli- 


Kilovolts (Peak) ampere Seconds 


60 0.248 
80 0.494 
100 0.778 
125 1.180 
150 1.685 


mined in both aluminum and Mix D. The 
results are shown in Figures 5 and 6. Here 
we might point out that we had difficulty 
in arriving at abbreviations for the roth 
and 2oth value layers. Precedence in the 
literature 1s not helpful. In NCRP Report 
24 (Handbook 73) the abbreviation for 
ioth value layer is TVL. This was not 
much help to us since the letter “T”’ is the 
first letter in both ten and twenty. We 
have, for this paper, adopted the abbrevi- 
ation IOVL for the 1oth value layer and 
20VL for the 2oth value layer. 

Since the objective of this study was to 
determine whether a relationship could be 
established between some beam quality 
factor and the roentgenographic result, the 
next step was to make roentgenograms of 
tissue-equivalent phantom material of some 
typical patient thickness. Using medium- 
speed film and screens, roentgenograms 
were made at 60, 80, 100, 125 and 150 kvp. 
to establish the relationship between expo- 
sure in milliampere-seconds and film den- 
sity. A block of Mix D, 15 cm. thick, was 
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Fic. 5. Value layers for aluminum 
os. Kilovolts (peak). 


used and the exposure determined for a 
film density of 1.5 when the films were ex- 
posed using a 16:1 reciprocating grid at a 
40 inch source film distance. A second series 
of roentgenograms were made using a 3M 
Company pelvis phantom with the expo- 
sure adjusted for a film density of 1.5 in 
the upper left illum. The pelvis roentgeno- 
grams are shown in Figure 7. A plot of ex- 
posure in milliampere-seconds os. kvp. for 
the tissue-equivalent Mix D and the pelvis 
phantoms is shown in Figure 8, and in 
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Fic. 6. Value layers for Mix D 
os. Kilovolts (peak). 
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tabular form, in Table rr. From the value 
layers and the milliampere-seconds expo- 
sure for a film density of 1.5 for the two 
phantoms, 1t is possible to plot value layers 
in aluminum and Mix D vs. milliampere- 
seconds as shown in Figures 9, Io, 11, and 
12. It will be seen that, for the 2oth value 
layer, the data fall on a straight line, 
whereas the plots at lesser value layers have 
a changing slope. This would indicate that, 
under the conditions used, the 2oth value 
layer can be used to establish a fixed rela- 
tionship between exposure and kilovoltage 
and that, knowing the exposure for some 
20th value layer and kilovoltage, the expo- 





Fic. 7. Pelvis roentgenograms. 
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Fic. 8. Milliampere-seconds exposure for film 
density 1.5 vs. Kilovolts (peak). 


sure at other kilovoltages can be predicted. 
-The predicted exposures for 70, go, 110 and 
135 kvp. pelvis roentgenograms-were deter- 
mined from the data in Figures 6 and 11. 
The roentgenograms made using these 
predicted exposure values had densities in 
the upper left ilium reference area of 1.43 to 
1.48 and are shown in Figure 13. 


Tase II 
MILLIAMPERE-SECONDS EXPOSURE 
FOR FILM DENSITY I.5 
Medium-speed Film and Screens 
Filtration 3 mm. Al 
Grid Ratio 16:1 
Source-Film Distance 40 Inches 


Kilovolts Milliampere-Seconds Pelvis 


(Peak) 15cm. Mix D Phantom Phantom 
60 75 154 
8o 20 41 
. 100 8.2 16 
125 4.5 8.2 
150 22-7 4.8 
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Fic. 9. Millimeters in aluminum for various value 
layers os. milliampere-seconds for film density 1.5, 
using 15 cm. Mix D phantom. 


SUMMARY 


Our work to date indicates that the 20th 
value layer in either aluminum or unit 
density material can, for one anatomic area 
of fixed section thickness, be used to pre- 
dict exposures over a range of kilovoltages 
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Fic. 10. Centimeters of Mix D for various value 
. layers vs. milliampere-seconds for film density 1.5, 
using 15 cm. Mix D phantom. 
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Fic. 11. Value layers in aluminum os. milliampere- 
seconds for film density 1.5, using pelvis phantom. 


Fic. 12. Value layers in Mix D os. milliampere- 
seconds for film density 1.5, using pelvis phantom. 





Fic. 13. Pelvis roentgenograms at 7o, 90, 110 and 135 kvp., using exposure value 
predicted from 2oth value layers. 


using a single type of roentgen-ray unit. 
Our continuing investigation will look into 
whether or not other parts and section 
thicknesses and roentgen-ray equipment 
of other types will respond to similar treat- 
ment. It is our hope that the 2oth value 
will reflect beam characteristics in such a 
manner as to be applicable to any roentgen- 
ray unit. 

E. Dale Trout 

Professor of Radiological Physics 

X-Ray Science and Engineering Laboratory 


Oregon State University 
Corvallis, Oregon 97331 
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TELEVISION CAMERA OVERLOAD* 


A SIMPLE SOLUTION TO THE PROBLEM OF EXCESS LUMINOUS 
FLUX IN THE CAMERA 


By B. W. A. LEEMING, M.B., CH.B., F.F.R., M.R.A.C.P., M.C.R.A. 


AUCKLAND, NEW ZEALAND 


Eg use of image intensification com- 
bined with television 1s not without its 
problems. One of the difficulties is to be 
found whenever any unfiltered primary 
radiation strikes the phosphor of the image 
intensifier. Sometimes this difficulty is 
unavoidable as, for example, in studies of 
the larynx and pharynx and in studies of 
the peripheral parts of the limbs, or is at 
least difficult to control as when examining 
parts of the mediastinum adjacent to lung 
tissues. It will be familiar to most radiolo- 
gists that in these circumstances a variable 
amount of the television image is replaced 
by a dazzling white glare. 

This glare, known familiarly as “white 
out," can be reduced to some extent by 
contracting the size of the x-ray beam so 
that 1t no longer falls outside the patient's 
tissues. Another means of reducing it is to 
decrease the intensity of the x-ray beam 
but, although these measures help solve 
this problem, other problems are thereby 
created. 


IMAGE FORMATION IN PHOTO 
CONDUCTIVE TUBES 


There are at present two main types of 
photo conductive television camera tubes 
commercially available for x-ray work. Of 
these, the Vidicon and the Plumbicon* are 
similar in principle, and their differences in 
performance are related mainly to differ- 
ences in phosphor structure and other 
design features. The Plumbicon, however, 
has the advantage of less image persistence 
than the Vidicon. 

The following description applies to the 


* (Registered) Trade Mark of N. V. Philips’ Glocilampenfa- 
brieken of the Netherlands for television camera tubes. 
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Fic. 1. A-Deflection coils; B= focussing coils; 


C intermediate metallic layer; D = photoconduc- 
tive layer; E=signal electrode connection; and 
F= beam system. 


operation of the Plumbicon tube, but could 
equally apply to the Vidicon. 

The Plumbicon (Fig. 1) consists of an 
evacuated cylindrical tube with a conven- 
tional electron gun, a heated cathode at 
ground potential, at the base end: The elec- 
tron beam is focussed to a fine point by 
means of an applied magnetic field, while 
at the same time it is accelerated to the 
surface of the target, a thin film of photo- 
conductive alloy of lead monoxide. The 
photo conductive layer of the Vidicon is 
made of an alloy of cesium and either silicon 
or antimony. 

The thin film is actually applied to a 
further very thin film of metal which has 
been evaporated on to a plate of optically 
flat glass to make this conductive also. 
This plate forms the other end of the Plum- 
bicon tube, the input end, and the image 
from the intensifier is focussed onto it. 

The intermediate metallic layer is con- 
nected to a ring of metal fused to the ex- 
terior of the tube, the ring forming the _ 
signal electrode connection. 

The focussed electron beam is caused to 
scan the target in horizontal lines starting 
at the top and moving down in a succession 


* From the X-Ray Department of Auckland Hospital, Auckland, New Zealand. 
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of sweeps; it then returns and now scans 
in lines which are half-way between the 
lines of the original pattern. This interlac- 
ing reduces flicker. The entire operation 
makes up what is called a frame of 625 
lines and in most countries the rate of 
frame production is 25 per second. To ob- 
tain the required level of visual definition 
the focal spot is extremely small, only 
0.004 cm. in diameter. 
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With no light falling on it, the target has 
a very high resistance (1,013 ohms cm.?). 
The electron beam scans it at a velocity 
sufficiently low that very few secondary 
electrons are emitted. Therefore the beam 
can, in effect, be considered as a conductor 
connecting each spot on the target in suc- 
cession to the cathode, which as stated is 
at ground potential. The external surface 
of the target, the lens side, is maintained 





Fro. 2. Photographs of the television image of a limb at various kilovoltages. The effect of the steel plate 
on the image quality is obvious. 
78 kv. (4) With steel plate. (B) Without steel plate. 
40 kv. (C) With steel plate. (D) Without steel plate. 
64 kv. (E) With steel plate. (F) Without steel plate. 
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at a positive potential of between 15 and 
45 volts by an external connection. The 
result of these arrangements is that the 
internal and external surfaces of the target 
together constitute a series of discrete small 
capacitors each charged to the target poten- 
tial. Whenever the target is not illumi- 
nated, electrons from the sweeping beam 
are prevented from landing on 1t because of 
the existing charge. 

As soon as an area of the target is illumi- 
nated, however, it becomes conductive. The 
charge on each capacitor is then able to 
leak away at a rate which is proportional 
to the light level. For each spot on the tar- 
get there is a rest interval of 0.04 of a 
second between successive scans. The scan- 
ning beam restores the spot to ground po- 
tential by replacing the electrons lost by 
leakage, and it 1s this restoration of poten- 
tial spot by spot which generates the output 
video signal. 

The series of pulses so produced forms a 
current which is amplified and caused to 
modulate a further beam of electrons which 
is swept synchronously over the face of a 
kinescope, or picture tube, reproducing the 
original light pattern. 


FACTORS IN THE PRODUCTION OF DISTOR- 
TION OF THE LIGHT PATTERN 
IN THE KINESCOPE 


The first factor to be considered is the 
intensity of the beam current in the camera. 
Normally the initial source of this current, 
the latent x-ray image which passes into 
the image intensifier, is of relatively low 
intensity because of absorption during pas- 
sage through the patient. With the low 
light levels thus encountered the beam cur- 
rent is set so as to recharge each individual 
condenser to a desirable level. If this level 
is made too high, the picture noise in- 
creases, the output falls, and the life of the 
tube is shortened. 

The second factor relates specifically to 
the problem of white out on the television 
image. When a very strong light falls on 
some part of the Plumbicon target as, for 
example, when unfiltered radiation from 
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around the side of the neck falls on the 
image intensifier, the increase will be more 
than enough to fully discharge each spot 
between scans and a "white out" results. 
Further increases of light cause loss of all 
detail, and also overloading in the pre- 
amplifier stages in some T.V. systems. 
Such overloading interferes with beam 
synchronisation and the picture shows 
pulling or tearing. 


SOLUTIONS TO THE PROBLEM 
OF PICTURE GLARE 


1. White out can be reduced to unob- 
jectionable levels or can be eliminated by 
reducing the kilovoltage applied across 
the x-ray tube (Fig. 2, A-F). This is self- 
defeating in some circumstances since 
there is corresponding loss of penetration 
and inability to obtain a satisfactory 
image on this account. This applies par- 
ticularly to studies of the calf. Differentia- 
tion between soft tissues and bone and 
opacified blood vessels is not possible 
without an adequate applied kilovoltage. 

2. Another method which is satisfactory ` 
in some circumstances is to pack around 
the object with sandbags, moulded lead 
rubber blocks or plastic water bags. These 
eliminate white out but are a source of in- 
convenience if they have to be repositioned 
whenever the limb is to be examined in a 
different projection. Another difficulty is 
found in venography of the lower limb 
when the patient is usually in a near up- 
right position. In this position such devices 
are difficult to keep in place. 

3. In the case of the Vidicon the over- 
loading in the photo conductive tube can 
be very simply handled by introducing 
automatic reduction of target voltage to 
appropriate levels when overload occurs. 
In the Plumbicon tube, however, the sensi- 
tivity alters very little with changes of 
target voltage, at least in the normal operat- 
ing range. As an example, the signal elec- 
trode voltage of the Vidicon can be varied 
from 20-100 volts, whereas the Plumbicon 
tube signal electrode voltage is variable 
between 15-45 volts as stated. Apart from 
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Fic. 3. A piece of sheet steel of suitable size is placed 
on the x-ray table. 


using automatic control of the target 
voltage of the camera tube, the same results 
can be obtained by using an automatic 
gain control in the video stages, giving a 
gain compensation of up to a factor of 20, 
from a preset level. 

With direct radiation falling on the face 
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of an image intensifier such as is the case 
when scanning an edge of a limb, the 
brightness of the image is such that the 
television chain, even when making use of 
either of the above mentioned compensa- 
tion systems, cannot satisfactorily control 
the resultant white out of the television 
image due to direct radiation falling on the 
image intensifier. It is for this reason that 
it is desirable to have an automatic control 
of the output of the x-ray tube when a 
Plumbicon is used. 

4. The author's solution to the problem 
is to place a phantom in the path of the 
x-ray beam between the true x-ray target 
and the x-ray source. All that is required 
Is a piece of sheet steel of suitable size, this 
to be placed on the top of the x-ray table 
(Fig. 3). Twenty S.w.g. (0.914 mm.) steel 
has been found to be quite adequate, and 
if flanged at one end can be either hung 
over the uppermost edge of the table top 
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UNFILTERED RADIATION 


Fio. 4. (A-D) Oscilloscopic tracings to show how the luminous flux density due to unfiltered 
radiation is diminished without altering the image pattern. 
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when the neck is being examined, or the 
flange can lie against the foot plate when 
the leg is being examined. 

The effect of the steel plate is obvious 
from Figure 4, 4-D. The two tracings are 
oscilloscopic recordings obtained by mov- 
ing a monitoring device transversely across 
the area of the x-ray beam, with a radi. 
opaque object in the path of the beam. The 
uppermost trace shows the intensity of the 
beam without the steel plate, and the 
lower trace shows the effect of the plate 
when placed between the primary beam 
and the object. 

Such an effect could be obtained by mak- 
ing a filter of 20 gauge steel, but this filter 
is likely to be forgotten and left in place. 
This unnecessarily increases the x-ray 
tube load for ordinary operating conditions. 
The use of a steel plate as a phantom is 
not subject to this disadvantage. 


SUMMARY 
When weakly filtered or unfiltered radia- 
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tion of sufficient intensity strikes the tar- 
get of an image intensifier, there is secon- 
dary overloading of the television camera. 
The image seen on the picture tube be- 
comes bleached—a phenomenon familiarly 
termed “white out." 

The explanation for this phenomenon 1s 
outlined and a simple practical solution of 
the problem is offered. 


X-Ray Department 
Auckland Hospital 

Park Road 

Auckland, C.3, New Zealand 
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THE SIXTY-NINTH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


TUE American Roentgen Ray Society 
will hold its Sixty-ninth Annual Meet- 
ing and Scientific Sessions at the Jung 
Hotel in New Orleans, Louisiana, on 
October 1-4, 1968. This is the largest 
hotel in New Orleans and has adequate 
facilities required to house the Scientific 
Sessions, Scientific Exhibits, and the 
Courses of Instructions. 

New Orleans is a delightful city to visit. 
Historically, our meeting coincides with the 
250th anniversary of its founding. Origi- 
nally a French Colony, it became a part of 
the United States in 1803, as a part of the 
Louisiana Purchase. Before that, it lived 
under the Spanish flag for almost forty years 
and it still shows a definite Spanish influ- 
ence, particularly in its architecture; now 
it is a modern focus of Latin American 
interest in the United States. A part of 
the former Confederacy, it has reminders 
of the “Old South.” As the Queen City of 
the Mississippi it was and still is the gate- 
way to and from that mighty river. From 
all of this, New Orleans has gained a 
reputation as a gay and benevolent cosmo- 
politan city. 

Greater New Orleans now has almost a 
million citizens and fills a great crescent 
of land between the Mississippi River on the 
South and Lake Pontchartrain on its 
North. The industrial development, the 
enormous port facilities, and the great 
universities and medical centers have not 
destroyed the charm of this historic city 
and the old French Quarter. For the visitor, 
there are famous restaurants, elegant 
and unusual shops, artistic and architec- 
tural heritage of unusual scope, and a 
wide variety of sports entertainment by 
day and Jazz fun by night. To the gourmet 


palate, the artistic sportsman, the antique 
hound or the open hearted lover of Ameri- 
cana, New Orleans offers a bounteous 
repast. 

The Neuroradiological Society will hold 
its meeting September 27 and 28, and the 
Society for Pediatric Radiology will hold 
its meeting on September 30. Several of 
the committees of the Society will meet on 
Saturday and Sunday, September 28 and 
29 prior to the American Roentgen Ray 
Society meeting. 

Registration will begin at 2:00 P.M. 
Sunday in the Upper Mezzanine at the 
Jung Hotel and it will be open thereafter 
from 8:00 A.M. to 5:00 P.M. daily. Dr. and 
Mrs. Seymour Ochsner have consented to 
serve as Chairmen of the Committee on 
Local Arrangements and the Ladies Com- 
mittee, respectively. 

On Monday, September 30, all members 
and guests are invited to join in the fun 
of the Annual Golf Tournament and 
Dinner. Transportation will be available 
from the hotel to the Lakewood Golf 
Club. Dr. Ochsner and his Committee 
have arranged for a fine day at this splendid 
club and outstanding course. Members will 
compete for the Willis F. Manges Trophy 
awarded for the net score, and for the 
Exhibitor’s Trophy for the low gross score. 
All members and guests will be competing 
for the the many other prizes that will be 
awarded at the golf dinner in the evening. 
The highlight of the dinner will be a color 
film of last year’s tournament. Tickets for 
golf and dinner or both can be purchased 
at the Registration desk or Golf Club from 
the Golf Committee. Plans for a tennis 
tournament are being arranged. Even 
members and guests who do not partici- 
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pate in the golf tournament are urged to 
attend the stag dinner and festivities. 

The Ladies Program will begin Monday, 
September 30, with a comprehensive three- 
hour bus tour of New Orleans, along with 
knowledgeable guides. On Tuesday, there 
will be Breakfast at Brennan’s Restaurant, 
with a detailed tour of the famous French 
Quarter. Wednesday, there will be a 
luncheon at Commander’s Palace with tour 
of charming Garden District and visit 
with several historic homes and gardens. 
A boat trip by paddle wheeler MARK 
TWAIN on the Mississtppi River and 
Louisiana Bayou country will feature the 
Thursday program. Tickets for the various 
tours can be purchased at the Ladies 
Registration Desk. 

The Sixty-ninth Annual Meeting will 
be formerly opened at 8:30 A.M. on Tues- 
day, October 1, in the Tulane Room. When 
President Allen Good calls the Assembly 
to order he will introduce Dr. Willoughby 
Kittredge, President of the Orleans Parish 
Medical Society who will give the Address 
of Welcome. 

President Good assisted by Dr. Seymour 
Ochsner, Chairman of the Executive Coun- 
cil, then will install Dr. Stephen W. Brown 
as the new President of the Society. After 
Dr. Brown presents his Inaugural Address, 
the Scientific Sessions will begin at ap- 
proximately 9:10 A.M. The Program Com- 
mittee has selected fifty papers for presen- 
tation by members and invited guests. 
These should prove to be interesting and 
instructive papers presented by outstand- 
ing authors. Titles and authors can be 
found elsewhere in this JouRNAL, in the 
published Preliminary Program. 

An excellent group of Scientific Exhibits 
have been selected by Dr. Roy Greening 
and the other members of the Scientific 
Exhibits Committee. Because of the avail- 
able space the committee is able to have a 
large group of exhibits. Your time will be 
well spent in studying these exhibits. 

The Technical Exhibits will be on dis- 
play each day from 8:30 a.m. until 6:00 
P.M., except for Friday, when they will 
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close at 1:30 p.m. Arrangements for the 
Technical Exhibits have been made by 
Dr. James C. Cook, Manager of the An- 
nual Meeting and Mr. Clifford L. Sherratt, 
Honorary Member. Nothing is planned 
between the hours of 12:30 P.M. and 3:00 
P.M. on Tuesdays and Thursdays so that 
registrants will have adequate time to 
visit these technical exhibits. 

On Tuesday evening, October 1, at 
8:30 P.M., Dr. Juan M. Taveras will 
deliver the Caldwell Lecture. He has 
chosen as his subject "Progressive Multiple 
Intracranial Arterial Occlusions: A Syn- 
drome of Children and Young Adults." 
Dr. Taveras is Professor of Radiology and 
Chairman of the Department of Radiology, 
Washington University School of Medicine; 
and Director of Mallinckrodt Institute of 
Radiology, St. Louis, Missouri. He is co- 
author of the outstanding text, “Diag- 
nostic Neuroradiology," along with Dr. 
Ernest H. Wood. 

On Wednesday, October 2, at 1:30 P.M. 
there will be a ninety minute program 
titled “A Report from the American College 
of Radiology." Dr. Joseph D. Calhoun, 
President of the College will preside. 

Instructional Courses will be presented 
on Tuesday, Wednesday and Thursday 
afternoons from 3:00 P.M. to 4:30 P.M. 
On Friday the Courses will run from 1:30 
P.M. to 3:00 P.M. As in the past, these 
courses are presented by outstanding 
members chosen by Dr. Harold O. Peterson, 
Director, and Dr. Donn G. Mosser, 
Associate Director. The program, with the 
description of the courses and instructions 
for registration, will be published in the 
August issue of this JournaL. The rooms 
in which these courses are to be presented 
are large and air conditioned. Members and 
guests are advised to register early to be 
assured of attending the courses of their 
choice. 

The Annual Banquet, the chief social 
event of the week will be held in the Tulane 
Room on Thursday, October 3, at 7:30 
P.M. A cocktail party will precede this at 
6:30 P.M. Dr. Ochsner and his Committee 
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are planning a superb New Orleans dinner, 
stimulating entertainment and music at its 
best. There will be no speeches, but awards 
will be presented for outstanding Scientific 
Exhibits. Tickets will be on sale Monday, 
Tuesday, Wednesday and Thursday at the 
registration desk. 

The officers of the American Roentgen 
Ray Society cordially invite all Radiolo- 
gists, other interested physicians and their 
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families to attend this Sixty-ninth Annual 
Meeting. Do not miss the opportunity to 
visit this delightful city. The Scientific 
Program and Exhibits will be most interest- 
ing. Make your plans now to spend the 
entire week in New Orleans. 


STEPHEN W. Brown, M.D. 
President-Elect 


Augusta, Georgia 30902 
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RAMSAY SPILLMAN, M.D. 
1891-1968 


R. RAMSAY SPILLMAN was an 

unforgettable character. He was an 
idealist, a rugged individualist, with an 
uncompromising sense of right and wrong. 
Very sincere, honest, humane, charming, 
very helpful to those who had any contact 
with him. He was a colorful individual, 


well-read, witty, with an excellent sense 
of humor and one who had a tremendous 
collection of collateral (and sometimes 
useless) information, a walking encyclo- 
paedia. 

He was a fantastic rapid reader, with 
total recall, and could read a page faster 
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than one can thumb the lines, and also 
had a fabulous retentive memory. 

He had many interests, a keen interest in 
the arts, theater and semiclassical music. 
One interest in particular received a great 
deal of his attention, the Physician’s Art 
Club. He reactivated 1t and was its Secre- 
tary. An annual exhibit was held at the 
New York Academy of Medicine. He was 
the moving dynamic force. He devoted 
time, effort and energy to the exhibit which 
included rounding up the doctors and en- 
couraging them to display their works. He 
would personally supervise and assist in the 
hanging (and displaying) and perform all 
kinds of manual services to insure its suc- 
cess. He personally arranged to pick up and 
deliver pieces of art which some of the doc- 
tors would not trust to the mails or the 
delivery services. His only compensation 
was the personal gratification from popu- 
larizing the Physician’s Art Exhibit. 

He had other interests such as making 
his Christmas cards with a hand press, 
painting, writing, translating from the 
German and French. He wrote a biography 
of Jules Verne which he could not get 
published because another one was just 
about to come off the press. He was always 
regretful of this because he had put his 
heart into the research and writing, and 
felt that the rival one was pretty hack stuff. 
An excellent monograph on Vicq d’Azyr 
and Benjamin Franklin appeared in the 
Fournal of Nervous and Mental Diseases 
in October, 1944. 

Dr. Spillman was one of the earliest 
roentgenologists to recognize the clinical 
dangers of radiation to the genes, in our- 
selves and in our patients. He refused to 
make examinations of the spine or abdomen 
without protecting the gonads. He objected 
to examining pregnant women, and only 
did so under duress, and with a limited 
number of exposures. He objected to the 
use of the fluoroscope for the setting of 
fractures. He tried to impress the dangers 
upon radiologists and surgeons, who 
wouldn’t accept his warnings. He and 
Müller, the geneticist, did see eye to eye. 
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He was ahead of his time. He tried to 
educate us. Before a closed meeting of the 
New York Roentgen Society, on February 
20, 1939 he read a paper "Remote Effects 
of Radiation on the Germ Plasm.” His 
unheeded words of that day are heeded 
today. The same paper was presented 
before the Philadelphia Roentgen Society 
on January 4, 1940, by request. 

Dr. Spillman, with Dr. Watson W. 
Eldridge also wrote on the "Radiation 
Effects on the Germ Plasm of Swine.” 

By request; Dr. Spillman presented “The 
Semicentennial of Roentgen’s Discovery" 
before the Waterbury Medical Associa- 
tion, November 8, 1945, published by the 
Connecticut State Medical Journal in April, 
1946. | 

He was always making friends and 
always had time to help many people in 
many ways. One significant instance was 
the help given a classmate of his at Cornell. 
Dr. Galen Scudder badly needed a new 
x-ray unit, an ambulance and other sup- 
ples for his hospital at Ranipet, India. 
Ramsay got busy and canvassed the 
Cornell classmates as well as Dr. Scudder's 
Princeton classmates, Foundations, the 
Doris Duke Foundation and the Scudder 
Association of the U.S., and the Reformed 
Church of America. Due to his efforts all 
was finally arranged satisfactorily. 

Dr. Spillman was born September 21, 
18931 in Washington, D.C. His father, 
William J., was professor of Mathematics 
and Agriculture at Oregon and Washington 
Colleges before coming to Washington 
D.C. as an agriculture economist with the 
Department of Agriculture (and one of the 
five rediscoverer's of Mendel's Law). His 
mother was Mattie Ramsay Spillman of 
St. Louis, Missouri. 

Dr. Ramsay Spillman attended public 
schools in Washington, D.C. and in St. 
Louis, Missouri. He graduated from Cornell 
University in 1914 and from Cornell 
Medical College in 1917. He interned at 
the Peter Bent Brigham Hospital, Boston, 
Massachusetts and the old or former 
Columbia Woman's Hospital in Washing- 
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ton, D. C. For awhile he practiced ob: 
stetrics and general medicine. Apparently 
not satisfied, he tried the Veterans Ad- 
ministration. He was employed by the 
Central Office of the Bureau of War Risk 
Insurance (for 7 months during 1919-20) 
and gave that up because of his evaluation 
of his so-called injustices to veterans result- 
ing from bureaucratic red tape. He subse- 
quently joined a medical group, acquired 
some knowledge and x-ray experience and 
decided that this was the field he liked. 
For a period of 5 years he was associated 
with one of the pioneers in Radiology, Dr. 
Harry Imboden, in New York City. 

In 1928, Dr. Spillman bought into a 
cooperative medical building and opened 
his own private office for the practice of 
diagnostic roentgenology. He carried on a 
successful practice until 1959, when he had 
to discontinue practice because of ill 
health. 

Dr. Spillman married Miss Margaret 
Kimmel in 1924, daughter of Col. and Mrs. 
Edward Kimmel, U.S.A., in a little old 
Episcopal Church at the gates of Fort 
Hamilton, Brooklyn, N. Y. (sometimes 
referred to as the Church of the Generals). 
He had one daughter, Margot, born 
December 2, 1926 in New York City, a 
talented young woman who is a musician, 
singer, lutenist, who has given concerts in 
Carnegie Recital Hall and on tour with 
Suzanne Bloch. The daughter married 
Philip Ward and they have one son. 

Dr. Spillman was keenly interested in 
his fellow man, a warm, friendly, sincere 
person, never too busy to be of help when 
necessary, always championing the under- 
privileged, at times misguided, but always 
a very good friend to anyone he knew. 

He was an excellent roentgenologist, and 
often gave of himself in the form of needed 
and valued advice. He adopted younger 
men as protégés who have since become 
prominent and made their own mark with 
distinction. He was the roentgenologist to 
the Beekman-Downtown Hospital, and 
consultant to the N. Y. Eye and Ear 
Hospital, and to the Hospital for Special 
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Surgery. He was very active in the New 
York Roentgen Society, having succes- 
sively held positions as treasurer, secretary, 
vice-president and president and always 
as historian. He also was historian to the 
American Roentgen Ray Society. 

The incidence of tuberculosis in the 
veterans of the First World War was one of 
his research projects and either directly or 
indirectly resulted in the pre-induction 
x-ray examination of chests of those enter- 
ing the armed forces of the Second World 
War. He served for a period of about 2 
years with the induction center at Grand 
Central in New York City. 

One dream of Dr. Spillman’s was never 
realized. He acquired land in Bermuda 
and dreamed of the day of retirement to 
devote to those extracurricular activities 
which a busy private and hospital practice 
prevented. 

He was stricken with Parkinson’s Disease 
in the middle 1950s, and retired in 1959, 
and died January ig, 1968, at the age of 
76, from an acute attack of influenza. 

At the time of his death he was consul- 
tant to the Beekman-Downtown Hospital. 
He was a member of the County Medical 
Society, Medical Society of the State of 
New York, and of the American Medical 
Association. He was a member of the Medi- 
cal Jurisprudence Society, of the New 
York Academy of Medicine, the New York 
Roentgen Society, the American Roentgen 
Ray Society, a Diplomate of the American 
Board of Radiology (Diagnostic Roentgen- 
ology) and a Fellow of the American 
College of Radiology. 

In 1929 he published the “Roentgen 
Observations of Dermoid Cysts of the 
Ovary” which appeared in the Archives 
of Surgery, in April, 1929. He also published 
an article on the "Early History of Roent- 
genology of the Sinuses" for identification 
purposes and this appeared in the AMERI- 
CAN JOURNAL or RoENTGENOLOGY & 
Rapium THERAPY in December of 1945. 
This followed two airplane crashes (1) 
on October 30, 1941, with 14 dead and (2) 
on October 31, 1941, with 20 dead. (Dr. 
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Frederick M. Law was the first to utilize 
this method.) In January, 1949, in the 
AMERICAN JOURNAL OF ROENTGENOLOGY 
AND Rapium TuHerapy, there appeared a 
short article on ""Trifocal Glasses As an 
Aid to the Older Roentgenologist." 

Before the historical section of the New 
York Academy of Medicine he presented 
a dissertation on "Sir Benjamin Ward 
Richardson's 'Hygeiopolis and Jules 
Verne's 'Franceville'." Dr. Richardson 
presented plans (October 11, 1875) for the 
development of a perfect city (before: the 
Social Science Congress). Jules Verne 
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wrote a novel “The zoo Millions of the 
Begum” which appeared in 1879. based on 
the idea promulgated by Dr. Richardson. 

Dr. Spillman left his mark in the field 
of Radiology. He was father and big brother 
to many, and through his thoughts and 
deeds, his memory will live on as one of the 
few genuinely great men. 

Surviving are Mrs. Ramsay Spillman, 
daughter Margot and grandson, Daniel 
Jonathan Ward. 

Henry K. Tay tor, M.D. 
63 East 66 Street 
New York, New York 10021 
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PRELIMINARY PROGRAM 


SIXTY-NINTH 


ANNUAL MEETING 
OF 


THE AMERICAN ROENTGEN RAY SOCIETY 


The Sixty-ninth Annual Meeting of the 
American Roentgen Ray Society will be 
held at the Jung Hotel, New Orleans, 
Louisiana, Tuesday through Friday, Octo- 
ber 1 to 4, 1968. 

The Executive Council will meet Sun- 
day, September 29, 9:00 A.M. in Meeting 
Room No. 10, Upper Mezzanine. 

On Monday, September 30, the Annual 
Golf Tournament will be held at the Lake- 
wood Golf Club, New Orleans, Louisiana. 
Guests as well as members are invited to 
participate. Members will compete for the 
Willis F. Manges and the Exhibitor's 
Trophies. At 7:15 P.M. the same evening 
the Annual Golf Dinner will begin, an 
event always enjoyed by golfers and non- 
golfers alike. A Tennis Tournament will 
also be held at the Club. Transportation 
from hotel to golf club and return will be 
provided. 

Scientific Sessions will be held each morn- 
ing, Tuesday through Friday, beginning at 
8:30-A.M. and continuing to 12:30 P.M. in 
the Tulane Room. Dr. Juan M. Taveras, 
Professor of Radiology and Chairman of 
the Department of Radiology, Washington 
University School of Medicine; and 
Director of Mallinckrodt Institute of 
Radiology, St. Louis, Missouri, will deliver 
the Caldwell Lecture on Tuesday evening 
at 8:30 P.M. in the Tulane Room. 

Instructional Courses will be offered 
from 3:00 P.M. to 4:30 P.M. on Tuesday, 
Wednesday and Thursday and from 1:30 
P.M. to 3:00 P.M. on Friday. The detailed 
plan of the Instructional Courses will be 
published in the August issue of the 
JOURNAL. 

Scientific Exhibits will be on display 
in the North Hall and Area $3, Hall of 
Americas, from 8:30 A.M. each morning, 
Monday through Friday. These Exhibits 


will close at 8:00 p.m. on Tuesday, 9:oo 
p.m. on Wednesday, 7:30 P.M. on Thursday 
and 1:30 P.M. on Friday. 

Technical Exhibits will be located in the 
Grand Ball Room, Upper Mezzanine, 
adjacent to the Tulane Room, where all 
the Scientific Sessions will be held. They 
will open each morning at 8:30 A.M. and 
will close at 6:00 P.M., Tuesday through 
Thursday and at 1:30 p.m. Friday. 

The Annual Banquet will be held Thurs- 
day evening at 7:30 P.M. in the Tulane 
Room, preceded by cocktails beginning at 
6:30 P.M. 

The Program Committee, under the 
Chairmanship of President-Elect Stephen 
W. Brown, has arranged the following pro- 
gram for the Scientific Sessions. 


Tuesday, October 1, 1966 
Tulane Room 
8:30 A.M. 


Call to Order, Sixty-ninth Annual Meeting: 
C. Allen Good, M.D. Rochester, Minnesota, 
President. Address of Welcome: Willoughby 
Kittredge, M.D., President of the Orleans 
Parish Medical Society, New Orleans, Lou- 
Isiana. 

Installation of President-Elect, Stephen W. 
Brown, M.D., Augusta, Georgia, by C. Allen 
Good, M.D., Rochester, Minnesota, President, 
and Seymour F. Ochsner, M.D., New Orleans, 
Louisiana, Chairman of the Executive Council. 

Presentation of Past Presidents’ Book to 
C. Allen Good, M.D., by Stephen W. Brown, 
M.D. 

Presidential Address: President Stephen W. 
Brown, M.D. 


9:10 A.M. 
Presiding: Stephen W. Brown, M.D. 
Augusta, Georgia 


1. Early Diagnosis of Pulmonary Emboli. 
M. S. F. McLachlan, M.B., M.R.C.P.E., 
D.M.R.D. (by invitation), Boston, Mass., 
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R. E. Dinsmore, M.D. (by invitation), 
Boston, Mass., and L. L. Robbins, M.D., 
Boston, Mass. 

2. Pulmonary Arteriography: A Simple 
Method for Demonstration of Clinically 
Significant Pulmonary Emboli. Klaus 
Ranniger, M.D. (by invitation), Chicago, 
Il! 


3. Angiographic Observations on the Treat. 
ment of Pulmonary Embolism with Uro- 
kinase. Robert N. Cooley, M.D., Galves- 
ton, Texas, Michael D. Howard, M.D. 
(by invitation), Galveston, Texas, William 
J. deGroot, M.D. (by invitation), Galves- 
ton, Texas, Kenneth J. Dickie, M.D. (by 
invitation), Galveston, Texas, and M. 
Mason Guest, Ph.D. (by invitation), 
Galveston, Texas. 

4. The Diagnosis and Treatment of Bilateral 
Wilms’ Tumors. John W. Hope, M.D., 
Philidelphia, Pa., and Harry C. Bishop, 
M.D. (by invitation), Philadelphia, Pa. 

5. Radiation Protection of Vital Organs, 
Using a Selective Arterial Catheter: Ex- 
perimental and Clinical Aspects. Richard 
J. Steckel, M.D. (by invitation), Los 
Angeles, Calif., Peter Tobin, M.D. (by 
invitation), Los Angeles, Calif., Gordon 
Ross, M.D. (by invitation), Los Angeles, 
Calif, and Justin J. Stein, M.D., Los 
Angeles, Calif. 

6. Radiologic Diagnosis of Persistent Truncus 
Arteriosus. F. J. Hallerman, M.D. (by 
invitation), Rochester, Minn, A. G. 
Tsakiris, M.D., Rochester, Minn., J. L. 
Titus, M.D. (by invitation), Rochester, 
Minn., and O. W. Kincaid, M.D., Roch- 
ester, Minn. 

7. Calcification of the Tricuspid Annulus. 
James V. Rogers, M.D., Atlanta, Ga., 
Neal W. Chandler, M.D. (by invitation), 
Atlanta, Ga., Robert H. Franch, M.D. 
(by invitation), Atlanta, Ga. 

8. Congenital Pericardial Defects. Lester B. 
Glover, M.D. (by invitation), Birmingham, 
Ala., Alberto Barcia, M.D. (by invitation), 
Birmingham, Ala., and T. Joseph Reeves, 
M.D. (by invitation), Birmingham, Ala. 

9. Myocardial Scans with Cs?! Chloride 
(Correlation with Selective Coronary Ar- 
teriography). Richard A. Wetzel, M.D. 
(by invitation), Charlottesville, Va., 
Charles A. Dorby, M.D. (by invitation), 
Charlottesville, Va., and. William J. Wilson, 
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M.D. (by invitation), Charlottesville, Va. 

10. Roentgenologic Aspects of Cervical Per- 
cutaneous Cordotomy. Colin B. Holman, 
M.D., Rochester, Minn, and Alfred 
Uthlein, M.D. (by invitation), Rochester, 
Minn. 

II. Observation of the Arthropathy of the 
Pseudogout Syndrome. W. Martel, M.D., 
Ann Arbor, Mich., T. L. Carter, M.D. 
(by invitation), Ann Arbor, Mich., K. C. 
Champion, M.D. (by invitation), Ann 
Arbor, Mich., and G. R. Thompson, M.D. 
(by invitation), Ann Arbor, Mich. 


Tuesday Evening, October 1, 1968 
Eghtthirty O' Clock 


Tulane Room 


THE CALDWELL LECTURE 


Progressive Multiple Intracranial Arterial 
Occlusions: A Syndrome of Children 
and Young Adults. 


By 
Juan M. Taveras, M.D. 


Professor of Radiology and Chairman of the 
Department of Radiology, Washington 
University School of Medicine; and 
Director of Mallinckrodt Institute 
of Radiology, St. Louis, Missouri 


Introduction by Ernest H. Wood, M.D., 

Professor and Chairman of the Department of 

Radiology, Neurological Institute, Presby- 

terian Hospital, New York, N.Y. 

Presentation of the Caldwell Medal to Doctor 
Taveras by President Brown. 


Wednesday, October 2, 1968 
Tulane Room 


8:30 A.M. 


Presiding: J. Scott Dunbar, M.D. 
Montreal, P.Q., Canada 


12. Computerized Operations in the Diagnostic 
Radiology Department. Howard J. Barn- 
hard, M.D., Little Rock, Ark., and Karl 
T. Dockery, M.D. (by invitation), Little 
Rock, Ark. 

13. Neutron Radiography in Biological Media. 
Mark Brown, M.D., (by invitation), 
Augusta, Ga., and P. B. Parks, Ph.D. (by 
invitation), Augusta, Ga. 

14. Large Volume Pantopaque Myelography: 
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15. 


16. 


15. 


18. 


19. 


20; 


2I. 


22. 


23. 


24. 


Preliminary Program 


An Evaluation. of Nearly 1,000 cases. 
Harold O. Peterson, M.D., Minneapolis, 
Mihn., and Stephen W. Kieffer, M.D. 
(by invitation), Minneapolis, Minn. 

A New Magnetic Catheter for Guided 
Vessels Exploration. Sadek K. Hilal, M.D. 
(by invitation), New York, N.Y., Jack 
Driller, M. Sc. (by invitation), New York, 
N.Y., and Jost Michelsen, M.D. (by 
invitation), New York, N.Y. 

Serial Direct Magnification Cerebral 
Angiography: Theoretical Aspects and 
Clinical Applications. Mark M. Mishkin, 
M.D. (by invitation), Philadelphia, Pa., 
and John Hale, Ph.D. (by invitation), 
Philadelphia, Pa. 

Isotope Cisterno- and Ventriculography. 
Giovanni Di Chiro, M.D. (by invitation), 
Bethesda, Md. 

Tomography of the Optic Canal. Guy D. 
Potter, M.D. (by invitation), New York, 
N. Y., and Stephen Trokel, M.D. (by 
invitation), New York, N.Y. 

Orbital Venography. William N. Hanafee, 
M.D., Los Angeles, Calif., Phillip C. Shiu, 
M.D. (by invitation), Los Angeles, Calif., 
and Glenn O. Dayton, M.D. (by invita- 
tion), Los Angeles, Calif. 

The Calvarial “Doughnut Lesion”, A 
Previously Undescribed Entity. Theodore 
E. Keats, M.D., Charlottesville, Va., and 
John F. Holt, M.D., Ann Arbor, Mich. 
Posterior Fossa Árteriovenous Malforma- 
tions. L. H. Zingesser, M.D. (by invita- 
tion), Bronx, N. Y., M. M. Schechter, 
M.D. (by invitation) Bronx, N. Y., and 
M. S. O'Brien, M.D. (by invitation), 
Bronx, N. Y. 

Fibrous Dysplasia: Positive “Brain Scans" 
in a Benign Lesion of the Skull. Stephen A. 
Kieffer, M.D. (by invitation), Minneapolis, 
Minn., and Merle K. Loken, M.D. (by 
invitation), Minneapolis, Minn. 

The Initial Treatment of Epidermoid 
Carcinoma Metastatic to the Neck. Lowell 
F. Millburn, M.D. (by invitation), Chicago, 
Il, and Frank R. Hendrickson, M.D. 
(by invitation), Chicago, Ill. 


Analysis of Central Recurrences in Stages 


. I and u Squamous Cell Carcinomas of the 


Cervix. Frederick Y. Durrance, M.D. 
(by invitation), Houston, Texas; and Gil- 
bert H. Fletcher, M.D., Houston, Texas. 
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Wednesday, October 2, 1968 
Tulane Room 


1:30 P.M. 


Presiding: Joseph D. Calhoun, M.D. 
Little Rock, Arkansas 
President of the American College 
of Radiology 
A Report from the American College 
of Radiology. 


Thursday, October 3, 1968 
Tulane Room 


8:30 A.M. 


26. 


26. 


27i 


28. 


29. 


30. 


ST. 


Presiding: Seymour F. Ochsner, M.D. 
New Orleans, Louisiana 


Some Interesting Manifestations of the 
Stenotic Phase of Regional Enteritis. 
Sidney W. Nelson, M.D., Columbus, 
Ohio. 

Diseases of the Papilla of Vater Shown by 
Hypotonic Duodenography. Marcia Kepler 
Bilbao, M.D. (by invitation), Portland, 
Oregon, Josef Résch, M.D. (by invitation), 
Prague, Czechoslovakia, and Louis H. 
Frische, M.D., Portland, Oregon. 
Potentiated Intravenous Cholangiotomog- 
raphy. A. F. Govoni, M.D., Sault Ste. 
Marie, Ont, Canada, Biolcati-Rinaldi, 
M.D. (by invitation), Ferrara, Italy, and 
A. Toti, M.D. (by invitation), Ferrara, 
Italy. 

Colon Diseases Simulating Granulomatous 
Colitis. Henry I. Goldberg, Cpt. MC (by 
invitation), San Francisco, Calif., and 
Alexander R. Margulis, M.D., San Fran- 
cisco, Calif. 

Pancreatic Angiography. Stewart R. 
Reuter, M.D. (by invitation), Eloise, 
Mich., Helen C. Redman, M.D. (by invita- 
tion), Eloise, Mich. and Ramon R. 
Joseph, M.D. (by invitation), Eloise, 
Mich. 

Selective Angiography in Abdominal 
Emergencies. William H. Green, M.D. 
(by invitation), Philadelphia, Pa., and 
George T. Wohl, M.D., Philadelphia, Pa. 
Experimental Studies of Arteriography and 
Radioisotopes Blood Pool Scanning in 
Occlusion of the Superior Mesenteric 
Artery. Frederick J. Bonte, M.D., Dallas, 
Texas, George C. Curry, M.D. (by invita- 
tion), Dallas, Texas, and Robert W. 
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32. 


33- 


34. 


35. 


36. 


37- 


Parkey, M.D. (by invitation), Dallas, 
Texas. 

Clinical Use of Indium 113m: Broad 
Spectrum Scanning Agent for Visualiza- 
tion of Body Organs. E. James Potchen, 
M.D. (by invitation), St. Louis, Mo., and 
Mustafa Adatepe, M.D. (by invitation), 
St. Louis, Mo. 

Abdominal Pheripheral Angiography in 
Infants and Children. Robert A. Nebesar, 
M.D. (by invitation), Boston, Mass., 
James J. Pollard, M.D. (by invitation), 
Boston, Mass., and N. Thorne Griscom, 
M.D. (by invitation), Boston, Mass. 
Correlation of the Chest Roentgenogram 
and Exfoliative Cytology in Infants Re- 
ceiving Oxygen Therapy by Assisted 
Ventilation. William H. Northway, Jr., 
M.D. (by invitation), Palo Alto, Calif., 
Robert C. Rosan, M.D. (by invitation), 
Palo Alto, Calif, Penelope Cave, M.D. 
(by invitation), Palo Alto, Calif, and 
Joseph Daily, M.D. (by invitation), Palo 
Alto, Calif. 

Meconium Ileus: A Critical Review. John 
Leonidas, M.D. (by invitation), New 
York, N. Y., Walter E. Berdon, M.D., 
New York, N. Y., and David H. Baker, 
M.D., New York, N. Y. 

The Extra-adrenal Neuroblastoma. Lionel 
Young, M.D. (by invitation), Rochester, 
N. Y., and Phillip Rubin, M.D. (by invita- 
tion), Rochester, N. Y. 

Radiographic Changes in Children with 
Hodgkin’s Disease. Herman Grossman, 
M.D. (by invitation), New York, N. Y., 
Patricia H. Winchester, M.D. (by invita- 
tion), New York, N. Y., and Charlotte 
T. C. Tan, M.D. (by invitation), New 
York, N. Y. 


Friday, October 4, 1968 
Tulane Room 


8:30 A.M. 


38. 


39. 


Presiding: Colin B. Holman, M.D. 
Rochester, Minnesota 


Diabetic Neuroarthropathy with Long- 
Term Follow Up. Gerhart S. Schwarz, 
M.D., New York, N. Y., Magdalena R. 
Berenyi, M.D. (by invitation), New York, 
N. Y., and Martin W. Siegel, M.D. (by 
invitation), New York, N. Y. 

Primary Hyperparathyroidism and Calci- 
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42. 


43- 


45. 


47. 


. Intravenous Urography 
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fication of Articular Cartilage. Wylie 
Dodds, M.D. (by invitation), San Fran- 
cisco, Calif., and Howard L. Steinbach, 
M.D., San Francisco, Calif. 


. Development of Aerosol Bronchography. 


'Thomas H. Johnson, M.D. (by invitation), 
Memphis, Tenn., and Willard J. Howland, 
M.D., Memphis, Tenn.’ 

Hypersensitivity and the Lung. Seymour 
F. Ochsner, M.D., New Orleans, La., 
Hurst B. Hatch, M.D. (by invitation), 
New Orleans, La., and George L. Leonard, 
M.D. (by invitation), New Orleans, La. 
Pitfalls in the Diagnosis of Selective 
Coronary Arteriograms. Donald S. Linton, 
M.D. (by invitation), Cleveland, Ohio, 
and Cathel A. Macleon, M.D. (by invita- 
tion), Cleveland, Ohio. 

Rapid Blood Flow Rates During Routine 
Selective Arteriography: An Application of 
Television Fluorodensitometry. Normal R. 
Silverman, M.D. (by invitation), Phila- 
delphia, Pa. J. H. Heslep, M.D. (by 
invitation), Philadelphia, Pa, R. R. 
Greening. M.D., Philadelphia, Pa., R. 
Curely, B.S. (by invitation), Philadelphia, 
Pa., J. W. Wallace, B.A. (by invitation), 
Philadelphia, Pa., and R. Padula, M.D. 
(by invitation), Philadelphia, Pa. 
Arteriography of Renal Neoplasms. Ralph 
J. Alfidi, M.D. (by invitation), Cleveland, 
Ohio, W. M. Gill, M.D. (by invitation), 
Cleveland, Ohio, and H. J. Klein, M.D. 
(by invitation), Cleveland, Ohio. 

The Nephrogram: A valuable Indicator 
of Renal Abnormalities. Filemon Lopez, 
M.D. (by invitation), New York, N. Y., 
Wilhelm Z. Stern, M.D. (by invitation), 
New York, N. Y., Stanley S. Siegelman, 
M.D. (by invitation), New York, N. Y., 
and Harold G. Jacobson, M.D., New York, 
N. Y. i 


in Renal In- 
sufficiency. Richard E. Fulton, M.D. 
(by invitation), Rochester, Minn., David 
M. Witten, M.D., Rochester, Minn., and 
Richard D. Wagoner, M.D. (by invita- 
tion), Rochester, Minn. 

Uroradiologic Procedures in Kidney Trans- 
plants. A. J. Palubinskas, M.D. (by invita- 
tion), San Francisco, Calif., and William 
E. Noyes, M.D. (by invitation), Oakland, 
Calif. 
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Preliminary Program 


Clinical Experience with the use of Intra- 
thecal Radiogold in the Treatment of 
Tumors of the Central Nervous System. 
Giulio J. d’Angio, M.D., New York, N. Y., 
Stephen A. Kieffer, M.D. (by invitation), 
Minneapolis, Minn., Lyle French, M.D. 
(by invitation), Minneapolis, Minn., 
Emanuel M. Stadlam, M.D. (by invita- 
tion), Minneapolis, Minn., and V. T. Fallon, 
M. D. (by invitation), Minneapolis, Minn. 

Indications for Low Megavolt Electron 
Therapy in Lymphoma Cutis. F. A. 
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Salzman, M.D., Boston, Mass., M. I. 
Smedal, M.D., Boston, Mass., John L. 
Fromer, M.D. (by invitation), Boston, 
Mass., J. G. Trump Sc. D., Cambridge, 
Mass., and K. A. Wright, M.A. (by invita- 
tion), Cambridge, Mass. 

Effectiveness of Radiation Therapy in the 
Treatment of Carcinoma of the Esophagus. 
A. B. Frazier, M.D. (by invitation), 
Richmond, Va., S. H. Levitt, M.D. (by 
invitation), Richmond, Va., and E. R. 
King, M.D., Richmond, Va. 
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POSTGRADUATE COURSE IN NUCLEAR 
MEDICINE 


University of Minnesota Hospitals 


Each year a postgraduate course in 
radiology is held at the University of 
Minnesota. 

This year the entire course will be de- 
voted to Nuclear Medicine and will be 
held during the week of October 21-25, 
1968. 

For further information please write 
to Merle K. Loken, Ph.D., M.D., Associate 
Professor of Radiology, Director, Nuclear 
Medicine Clinic, University of Minnesota, 
Minneapolis, Minnesota 55455. 


FOURTH ANNUAL SAN FRANCISCO 
CANCER SYMPOSIUM 

The Fourth Annual San Francisco Can- 
cer Symposium, to be presented by the 
Zelerbach Saroni Tumor Institute of 
Mt. Zion Hosiptal and Medical Center, 
will be held in the Japanese Cultural 
Center, the Imperial Room of the Miyako 
Hotel, Post and Laguna Streets, San 
Francisco, California 94115, October 18 
and 19, 1968 from 8:30 A.M. to 4:00 P.M. 

Subject will be “The Interrelationship of 
Chemotherapeutic Agents and Radiation 
Therapy in the Treatment of Cancer." 

Advance registration is required due to 
limited seating capacity. The registration 
deadline 1s October 10, 1968. 

For further information please write to 
Jerome M. Vaeth, M.D., Director, Claire 
Zelerbach Saroni Memorial Tumor Insti- 
tute of San Francisco, Mount Zion Hospital 
and Medical Center, 1600 Divisadero 
Street, San Francisco, California 94115. 


MODERN CONCEPTS OF RADIOLOGICAL 
SPECIAL PROCEDURE TECHNIQUES 
AND ROOM DESIGN 

A course titled “Modern Concepts of 
Radiological Special Procedure Techniques 
and Room Design," will be given October 
18, 19, and 20, 1968 at the Mallinckrodt 


Institute of Radiology, Washington Uni- 
versity School of Medicine, St. Louis, 
Missouri. 

This course will offer up-to-date informa- 
tion on room design and the selection of 
X-ray and accessory equipment necessary 
to perform modern radiologic special pro- 
cedures. 

The faculty will include among others, 
Kurt Amplatz, M.D., David O. Davis, 
M.D., Harry Fisher, M.D., William Hana- 
fee, M.D., P. Ruben Koehler, M.D., Kurt 
Rossman, Ph.D., Nikolaus Schad, M.D., 
Juan M. Taveras, M.D., and Michel 
Ter-Pogossian, Ph.D. 

For futher information please contact: 
David O. Davis, M.D., or P. Ruben 
Koehler, M.D., Mallinckrodt Institute of 
Radiology, Washington University School 
of Medicine, $10 South Kingshighway, 
St. Louis, Missouri 63110. 


POSTGRADUATE COURSE IN RADIOLOGY 
OF THE GASTROINTESTINAL TRACT 


Emory University School of Medicine 


The Department of Radiology of Emory 
University School of Medicine will conduct 
a postgraduate course "Radiology of the 
Gastrointestinal Tract," on November 1-2, 
1968. 

This course will be held at Grady Me- 
morial Hospital, Atlanta, Georgia. 

The Guest Faculty wil be: Drs. H. 
Joachim Burhenne, San Francisco, Cali- 
fornia; Richard H. Marshak, New York, 
New York; Edward. B. D. Neuhauser, 
Boston, Massachusetts; and William B. 
Seaman, New York, New York. 

For further information, please write to 
H. S. Weens, M.D., Department of Radiol- 
ogy, Emory University School of Medicine, 
Atlanta, Georgia 30322. 


COURSE IN MEDICAL RADIOTHERAPY 
Glasgow Postgraduate Medical Board 


A 2 year course of instruction for the 
D.M.R.T. (Conjoint) will begin on Octo- 
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ber 7th, 1968. The first part will continue 
until June, 1969, and will be held in the 
Glasgow Radiotherapy Institute, the West- 
ern and Royal Infirmaries and the Regional 
Physics Department. On completion of this 
part students without previous recognized 
radiotherapeutic experience will need to 
spend a further 15 months in the Radio- 
therapy Institute or in some other recog- 
nized radiotherapy department. 

The Radiotherapy Institute has 128 
beds and is equipped with extensive modern 
equipment and Research and Development 
includes work with hyperbaric oxygen. 
There are considerable opportunities for 
ancillary revision in medicine, surgery, 
gynecology and pathology. A number of 
junior medical staff appointments will be 
available and may be applied for. 

Further information and application 
forms may be obtained from the Director 
of Postgraduate Medical Education, the 
University, Glasgow, W.2, Scotland. 


FIRST SOUTH AFRICAN INTERNATIONAL 
RADIOLOGICAL CONGRESS 


The First South African International 
Radiological Congress conducted by The 
South African Radiological Society, under 
the patronage of His Worship the Mayor 
of Johannesburg, Councillor I. Schla- 
pobersky, will be held August 29-Sep- 
tember 4, 1968. 

An interesting program has been ar- 
ranged. The major topics to be discussed 
are Symposia on: Bantu (African) Radiol- 
ogy, Chairman: Prof. S. J. Oosthuizen; 
Technical Advances, Chairman: Prof. 
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C. J. B. Muller; Vascular Radiology, 
Chairman: Prof, P, E. S. Palmer; Radio- 
therapy, Chairman: Prof. N. Sacks; and 
Gastrointestinal Radiology, Chairman: 
Prof. C. J. B. Muller. 

Three tours giving an opportunity of 
seeing some of the natural splendor and 
wild life of South Africa have been ar- 
ranged in conjunction with the Congress. 
All include a visit to the fabulous Kruger 
National Park, probably the most famous 
home of wild life in the world. Tours can 
be provided before or after the Congress 
and the appointed Travel Agents will 
advise you of all the details required for 
the tour you choose. 

In addition to these three typical tours 
described here, special arrangements can 
be made to suit the wishes of any visitor. 

The Congress takes place during Spring. 
Since Johannesburg is situated approxi- 
mately 5,700 feet (1,760 m.) above sea 
level, nights may well be cool. Visitors 
would do well to include some warm outer- 
wear (jerseys, cardigans or light coats) to 
provide for this possibility. It would also 
be a sensible precaution to include a light 
raincoat or umbrella, as the Spring rains 
could have started around the time of the 
Congress, or during the next 2 to 3 weeks, 
when some participants may be touring. 
Visitors should also remember that many 
South Africans have relaxed after-hours 
habits; informal clothing therefore should 
be included in their luggage. 

Please address all correspondence and 
enquiries to the Organizing Secretary, 
Dr. P. Sneider, P.O, Box 4878, Johannes- 
burg, South Africa. 
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Rapium DosacE: THE MANCHESTER SYSTEM. 
Edited by W. J. Meredith, D.Sc., F.Inst.P., 
Christie Hospital and Holt Radium Institute, 
Manchester, England. Second Edition. Cloth. 
Pp. 134, with many tables. Price, $8.75. 
Williams & Wilkins Company, Baltimore, 
Md. 21202, 1967. 


The increasing use of megavoltage beam 
therapy and computer dosimetry has ap- 
parently not diminished the demand for this 
system of radium ‘therapy. Since its initial 
publication 20 years earlier, three printings of 
the original edition have been exhausted. In 
preparing this Second Edition the author has 
made no fundamental changes in format, ap- 
proach or, most importantly, in dosimetry. 

The unit of measurement remains the roent- 
gen, and the “k factor” continues to be 8.4 
r/hr. rather than the ICRU recommended 
8.25. This has been done, because in the'author's 
opinion, dosage consistency is of greatet im- 
portance than dosage accurácy and to intro- 
duce changes at this time would, only serve to 
confuse the system. 

The single new chapter which has been 
added discusses conversion from roentgens to 
rads as well as the method whereby an arti- 
ficially produced isotope can be adapted to the 
Manchester system. Specifically considered 
are cobalt, cesium, tantalum, iridium and gold. 

This classical! text should continue to prove 
helpful to those presently engaged in intra- 
cavitary and interstitial isotope therapy, as it 
has for the past two decades. 

Howanp J. West, M.D. 


ATLAS or RoEeNTGENOGRAPHIC Positions. By 
Vinita Merrill. Third edition. In 3 volumes. 
Cloth. Total pages, 878 with many illustra- 
tions. Price, $46.50. C. V. Mosby Company, 
3207 Washington Boulevard, St. Louis, Mo. 
63103, 1967. 

Much credit should be given to the author 
and publisher for this most comprehensive 
coverage of “Roentgenographic Positions." 
The time and effort.devoted to compiling such 
an atlas and the quality of the finished work 


deserve commendation from everyone in the 
field of Radiology. 

Volume I includes a chapter describing the 
preliminary steps in roentgenography. Twenty 
seven important topics are discussed in detail 
to acquaint the student or refresh the technician 
with a "check list" prior to an examination, 
particularly where certain specialized examina- 
tions are not the routine. A chapter “Exposure 
to Ionizing Radiation," contributed by William 
H. Shehadi, M.D. (Port Chester, N. Y.), 
offers an excellent reference regarding protec- 
tion for both the technician and patient in- 
cluding a table of exposure values for routine 
examinations. Such a table should be very 
useful in laboratories that have no quick means 


of dosage determination. 


A brief chapter on general anatomy describes 
the subject sufficiently to equip a technician 
with necessary knowledge to understand the 
correct’ positioning of the part or body for 
proper examination. The ossification chart 
from Camp and Cilley and artist's drawings 
of the body planes are included as further 


reference material. Volume I describes radiog- 


raphy of the bones of the body. In each of the 6 
áreds the author has included a brief descrip- 


tion of the anatomy followed by a complete 
.study of the. various radiographic positions in 


general use. Photographs of the part in position 
and resulting radiographs accompanied by 


‘descriptive .text. occupy a-full page for each 


examination. In some instances:artist’s sketches 
are also included as a visual aid. A glossary of 
anatomic! and ‘medical: terms followed by a 
very extehsive*bibliography complete Volume 
I. be ey 

Volume II déscribes various radiographic 


positions of the skull, orbits, sinuses, facial 


bones and, teeth, etc., including important 
foramina and special glands. The bibliography 
is again extensive and helpfully divided into 
subject sections. 

Volume III. This volume is devoted to soft 
tissue and various organs of the body: positions 
usually in use for radiography of the throat 
and neck, respiratory system, abdomen, uri- 
nary system, reproductive systems, mammog- 
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raphy etc. are fully described and illustrated. 

Subject and author index for the 3 volumes is 
included 1n each Volume? 

Diagnostic radiography profits greatly with 
such an aid as this work for reference by the 
radiologist, technician and student. 

NicnoLas I. Scorr 


BOOKS RECEIVED 


GASTROINTESTINAL RADIATION Inyury. Report of a 
symposium held at Richland, Wash., September 
25-28, 1966. Edited by M. F. Sullivan, Biology 
Department, Battelle Memorial Institute, Pacific 
Northwest Laboratory, Richland, Wash. Mono- 
graph on Nuclear Medicine and Biology No. 1. 
Cloth. Pp. 542, with some figures. Price, $33.00. 
Excerpta Medica Foundation, Herengracht 119- 
123, Amsterdam-C., The Netherlands, 1968. 

A SEcoND Porrrouio or RADIOGRAPHS: For UNDER- 
GRADUATE AND PostoraDuATE STUDENTS. By 
B. T. Le Roux, Ch.M., F.R.C.S.E., Professor of 
Thoracic Surgery, University of Natal; Lately 
Senior Registrar and Clinical Tutor, Thoracic 
Surgery Unit, Royal Infirmary, Edinburgh; and 
T. C. Dodds, F.I.M.L.T., F.LI.P, F.R.P.S, 
Director, Medical Photography Unit, University 
of Edinburgh. Cloth. Pp. 444, with many illustra- 
tions. Price, $11.00. The Williams & Wilkins Com- 
pany, 428 E. Preston Street, Baltimore, Md. 
21202, exclusive U. S. agents, 1968. 

FLUORESZENZANGIOGRAPHIE DER Retina: LEHR- 
BUCH UND ATLAS. By Priv.-Doz. Dr. med. Achim 
Wessing, Oberarzt der Augenklinik am Klinikum 
Essen der Ruhr-Universitat Bechum; with a for- 
word by Prof. Dr. med. G. Meyer-Schwickerath. 
Cloth. Pp. 212, with 120 figures. Price, Ganzleinen 
DM 84.-. Georg Thieme Verlag, Stuttgart. In the 
U.S.A. and Canada, the Intercontinental Medical 
Book Corporation, New York, N. Y. 10016, 1968. 

Cancer MANAGEMENT. A Special Graduate Course 
on Cancer Sponsored by American Cancer Society, 
Inc. Cloth. Pp. 662, with 508 illustrations and 117 
tables. Price, $12.00. J. B. Lippincott Company, 
East Washington Square, Philadelphia, Pa. 19105, 
1968. 

ANNUAL Review or Mepicrng. Editor, Arthur C. 
DeGraff, New York University College of Medi- 
cine; Associate Editor, William P. Greger, Stan- 
ford University School of Medicine. Volume 19. 
Cloth. Pp. 540, with some figures. Price, $8.50. 
Annual Reviews, Inc., 4139 El Camino Way, Palo 
Alto, Calif. 94306, 1968. 

SELECTIVE RENAL ARTERIOGRAPHY: [rs APPLICA- 
TION TO THE DiAGNOosIS OF RENAL VASCULAR AND 
PaRENCHYMAL Lesions. By Ivan L. Bunnell, 
M.D., Associate Professor of Medicine, State 
University of New York at Buffalo; Associate At- 
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tending Physician and Director, Angiology Labo- 
ratory, The Buffalo General Hospital, Buffalo, 
N. Y. Cloth. Pp. 235, with many illustrations. 
Price, $18.75. Charles C Thomas, Publisher, 301- 
327 East Lawrence Avenue, Springfield, Ill. 62763, 
1968. 

ENcvctLoPÉDiE MÉpico-CuinunRGICALE. Editée sur 
Fascicules Mobiles constamment tenue à jour. 
Cloth. With many pages and illustrations. 18 rue 
Séguier, Paris 6, France, 1968. 

THE SurcicAL MANAGEMENT or RHEUMATOID 
Ariruritis. By Robert L. Preston, M.D., Clinical 
Professor of Orthopedic Surgery, New York Uni- 
versity School of Medicine; Chief of the Ortho- 
pedic Section of the Rheumatic Diseases Study 
Group of the New York University Medical 
Center; Visiting Orthopedic Surgeon in Charge of 
the Rheumatology Section of Bellevue Hospital; 
Attending Orthopedic Surgeon at the University 
Hospital and the Manhattan Veterans Administra- 
tion Hospital; Consulting Orthopedic Surgeon at 
the Goldwater Memorial Hospital and Institute of 
Physical Medicine and Rehabilitation. With intro- 
ductory chapters by Currier McEwen, M.D. 
Cloth. Pp. 579, with many illustrations. Price, 
$23.50. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa., 1968. 

A RanrocRAPHIC Inpex. Third edition. By Myer 
Goldman, M.B., Ch.B., D.M.R.D., Consultant 
Radiologist, North Liverpool and Southport 
Hospital; and David Cope, F.S.R., Superintendent 
Radiographer, Walton Hospital, Liverpool. Cloth. 
Pp. 86. Price, $5.25. The Williams and Wilkins 
Company, 428 E. Preston Street, Baltimore, Md. 
21202, exclusive U. S. agents, 1968. 

NzunoRADIOLOGY Worxsnop. Volume III: Non- 
neoplastic Intracranial Lesions. By Leo M. 
Davidoff, M. D., Professor and Chairman Emer- 
itus, Department of Neurosurgery, Albert Ein- 
stein College of Medicine, Bronx, N. Y.; Con. 
sultant in Neurosurgery, Montefiore Hospital and 
Medical Center, Bronx, N. Y.; Harold G. Jacob- 
son, M.D., Chief, Division of Diagnostic Radi- 
ology, Montefiore Hospital and Medical Center, 
Bronx, N. Y.; Professor of Radiology, Albert 
Einstein College of Medicine, Bronx, N. Y.; and 
Harry M. Zimmerman, M.D., Chief of Laboratory 
Division, Montefiore Hospital and Medical 
Center, Bronx, N. Y.; Professor of Pathology, 
Albert Einstein College of Medicine, Bronx, N. Y. 
Cloth. Pp. 578, with many illustrations. Price, 
$34.75. Grune & Stratton, Inc., 381 Park Avenue 
S., New York, N. Y. 10016, 1968. 

CATIONS IN INTRAVASCULAR Contrast MEDIA AND 
DEVELOPMENT OF SPECIFIC METRIZOATE FORMU- 
LAS: PHARMACOLOGIC AND CLINICAL STUDIES. 
Proceedings of Symposia, Copenhagen, Denmark, 
November, 1964, Sandefjord, Norway, September, 
1966. Paper. Pp. 243, with many illustrations. 
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Price, Sw. Kr. 40:-. Acta Radiologica Supple- 
mentum 270. Acta Radiologica, Stockholm 2, 
Sweden, 1967. 

InrERCOSTAL VEIN MENINGORACHIDOGRAPHY: A 

" TECHNICAL, ANATOMIC AND CLINICAL Stupy. By 
Ema Tarkiainen. Paper. Pp. 120, with some illus- 
trations. Price, Sw. Kr. 35:-. Acta Radiologica Sup- 
plementum 271. Acta Radiologica, Stockholm 2, 
Sweden, 1967. 

ARTERIAL SEGMENTAL SUPPLY OF THE LIVER: ÁN 
AnoiocrapHic Stupy. By Allan Lunderquist. 
Paper. Pp. 86, with some illustrations. Price, Sw. 
Kr. 35:-. Acta Radiologica Supplementum 272. 
Acta Radiologica, Stockholm 2, Sweden, 1967. 

AUTORADIOGRAPHIC TECHNIQUES: LOCALIZATION OF 
Raprorsororpes IN BioLoGicAL Materia. By 
William D. Gude, Biology Division, Oak Ridge 
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. National Laboratory, Oak Ridge, Tenn. Paper. 
Pp. 113, with some illustrations. Prentice-Hall, 
Inc., Englewood Cliffs, N. J., 1968. 

Le Corrersrosi IezRPLASTICHE: STuDIO RADIO- 
Locico. By Giorgio Cosmacini and Fiorentino 
Costa. Paper. Pp. 145, with many illustrations. 
Price, Lire 8,000. Edizioni Minerva Medica, 
Torino, Italy, 1968. 

LA FARMACORADIOLOGIA DEL Tugo DIGERENTE. By 
E. Merli, C. Pagano, and N. Piccoli. Paper. Pp. 
154, with many illustrations. Minerva Medica, 
Torino, Italy, 1968. 

Rapioatoms IN NucLear Mepicine. By P. H. 
Blichert-Toft. Paper. Pp. 80, with 47 illustrations. 
Price Sw. Kr. 25:-. Distributed by Rigmor Nils- 
son, Varmanadsgatan 5 B, S-415 10 Gothenburg, 
Sweden, 1968. 
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ROENTGEN DIAGNOSIS 
ABDOMEN 


ABRAMS, RaymMonp M., BERANBAUM, ELLIOTT 
R., BERANBAUM, SamMueL L., and Nao, 
Narcisco L. Angiographic studies of benign 
and malignant cystadenoma of the pancreas. 
Radiology, Dec., 1967, 89, 1028-1032. (From: 
The Department of Radiology, New York 
University-Bellevue Hospital Medical Cen- 
ter, New York, N. Y. 10016.) 


Benign and malignant cystadenomas of the pan- 
creas are very rare lesions as evidenced by a review 
of the literature in 1963 which disclosed only 86 
cases, of which 42 were malignant. Therefore, few 
cases are available for study at one institution. It 
has been the authors' privilege to study 4 such cases 
angiographically and their review of the angiograph- 
ic features, correlated with surgical and/or autopsy 
material, is the basis for this unusual report. 

Cystadenomas affect females predominantly in a 
ratio of approximately 8:1 and, as with other pan- 
creatic tumors, are most frequent from the sth 
decade on. The major complaint in this series was 
the presence of a mass or vague abdominal pain. 
Other complaints included tiredness, weight loss, 
anorexia, diarrhea and constipation. In each pa- 
tient an epigastric or left upper quadrant mass was 
detected at physical examination. Diabetes is not 
expected to be a feature of the disease since the tumor 
arises from duct epithelium. 

Cystadenomas are multicystic and usually multi- 
lobulated and are encountered slightly more fre- 
quently in the body or tail of the pancreas than in 
the head. The cysts are reported to be of two types, 
without intermediate forms. The cystic loculi are 
either small and embedded in an abundant myxo- 
matous stroma, or they are large and contain mucus 
with a less prominent stroma. The lining epithelium 
is derived from the ducts and varies from low colum- 
nar to low cuboidal. Papillary, vascular epithelial 
projections are numerous and prominent. This vas- 
cular nature is the main reason for occasional misin- 
terpretation as a carcinosarcoma or highly malignant 
tumor and is apparently responsible for the dis- 
tinctive angiographic features. The benign and ma- 
lignant lesions may be both proliferative and infiltra- 
tive and rigid criteria must be used in identifying a 
lesion as malignant. 

The case reports of the 4 cystadenomas, 3 benign 
and 1 malignant, are presented along with the selec- 
tive angiograms of each. Typically, there is wide dis- 
placement of arteries and prominent hypervascular- 
ity in a large pancreatic mass. The only other 
pancreatic lesion that approaches this vascularity is 
the islet-cell carcinoma which stains densely in the 
venous phase and is smaller and rounder than cyst- 
adenomas. Only one of the benign cystadenomas pre- 
sented a completely avascular appearance. 
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The angiographic differential diagnosis of benign 
from malignant disease in cystadenoma may at times 
be difficult or impossible, but marked irregularity 
and truncation of the vessels was seen only in the 
malignant form. The authors emphasize that the 
important features in the diagnosis of cystadenoma 
are avascular areas separated from, or mixed in with, 
areas of hypervascularity indicating the cystic ele- 
ment of the tumor.—Edward B. Best, M.D. 


Eaton, S. Boyp, Potsarp, Majc, S., Lo, 
Hine Har, and BrAuLIEgvu, Epwarp. Radio- 
isotopic subtraction scanning for pancreatic 
lesions. Radiology, Dec., 1967, 89, 1033-1039. 
(From: The Department of Radiology, Har- 
vard Medical School, and the Departments 
of Radiology, Massachusetts General Hos- 
pital, Boston, Mass. 02114.) 


The authors describe an isotope scanning system 
which eliminates “liver overlap" in pancreatic 
scanning. This is accomplished by means of elec- 
tronic subtraction of the liver image from the photo- 
scan. The system is utilized after simultaneous in- 
jection of Se” selenomethionine and colloidal Au!?5, 
The scintillation detector transmits pulses originat- 
ing from the 2 isotopes to a dual pulse height ana- 
lyzer and ratemeter where the 2 photopeaks are 
separated and individual count rates are determined. 
These count rates are applied to a count rate inte- 
grator where the ratio of the 2 is electronically mea- 
sured. When a preselected output ratio is exceeded, 
the output from the integrator is used to control the 
photoscan image density. Initially, the scintillation 
detector is positioned over the right lobe of the liver 
and the ratio of Se’ to Au! count rates is deter- 
mined. This ratio is used to present the integrator so 
that no photoscan image formation will occur when 
the Se?5 to Au!’ count rates conform to this ratio, 
regardless of the absolute rates. Since the ratio of 
Se”? to Au!?** count rates in liver is assumed to remain 
constant, the effective elimination of the liver image 
results. In the case that pancreatic tissue is present, 
however, the ratio is different from that measured 
over liver tissue alone and the photoscan image is 
generated. 

The superior scans produced by this method are 
easier to interpret and faster to produce, since this 
method permits scanning of a smaller total area than 
that required with conventional equipment. How- 
ever, the underlying theory is based largely on the 
assumption that the ratio of colloidal Au!?* to Se™ 
selenomenthionine 1s constant throughout the liver. 
This assumption, the authors point out, appears to 
be justified in their experience with all (40) pan- 
creatic scannings recently performed. Apparent mid- 
line pancreatic lesions must be analyzed with cau- 
tion due to uptake of Au! in bone marrow in the 
spine, especially in cases where the liver function is 
impaired.—L. H. Deiterman, Fr., Ph.D. 
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UPADHYAYA, P., and Simpson, J. S. Splenic 
trauma in children. Surg., Gynec. E Obst., 
Apr., 1968, 726, 781-790. (From: The De- 
partment of Surgery, The Hospital for Sick 
Children, and the University of Toronto, 
Toronto, Ontario, Canada.) 


During the period of 1956-1965, 125 children 
with blunt injury to the abdomen were admitted and 
52 of these had a rupture of the spleen (32.5 per 
cent): 42 boys and Io girls. The age range was be- 
tween 6 and 9 years. 

A history of trauma was available in all and was 
of diagnostic importance; 51 per cent sustained addi- 
tional injuries. Fractures of the ribs commonly asso- 
ciated with splenic injury in the adult, are practically 
unknown in children. Clinical symptoms cf abdom- 
inal pain, generalized or localized to the left upper 
quadrant, were present in 60 per cent. Pain in the 
left shoulder, the next most common symptom was 
observed in 32 per cent of these children. 

Delayed rupture did not occur in the present se- 
ries. The diagnosis of splenic rupture in children 1s 
not based on signs of blood loss but on the history of 
trauma; upper abdominal pain, sometimes referred 
to the left shoulder; tenderness; and muscle guarding 
particularly localized to the left upper quadrant. 

The roentgen findings contributed to the diagnosis 
of the splenic rupture in 5o per cent of the group; 
however, this is not considered to be of any major 
diagnostic importance. 

Splenectomy was performed in 30. In most of the 
patients the spleen was lacerated on its convex dia- 
phragmatic surface, the laceration radiating toward 
the hilus of the spleen. No longitudinal tears were 
present. No active bleeding was found in 19 patients, 
not noted in 6, and active bleeding was observed in 
only $ patients. Isolated splenic trauma is well 
tolerated in children. 

The present policy of routine splenectomy for 
splenic trauma will possibly be revised in the near 
future in favor of conservative operations upon the 
spleen, when techniques of splenorrhaphy and par- 
tial splenectomy are perfected.— A. Frankiin Turner, 
M.D. 


McDona.tp, PETER, and Hiner, H. G. An- 
giography in abdominal tumours in child- 
hood with particular reference to neuro- 
blastoma and Wilms’ tumour. Clin. Radiol., 
Jan., 1968, 79, 1-18. (From: The Depart- 
ment of Radiology, The Royal Children’s 
Hospital, Melbourne, Australia.) 


Inferior vena cavography has only recently found 
& place in pediatric radiologic practice. 

.This paper cites the experience gained at the 
Royal Children's Hospital in Melbourne in the in- 
vestigation by inferior vena cavography and aortog- 
raphy of infants and children with suspected or 
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known intra-abdominal malignant tumors. In the 
authors’ hands the percutaneous technique intro- 
duced by Seldinger (1953) was found to be practical 
at all ages from 4 days after birth. Local anesthesia 
and basal narcosis are employed throughout the 
pediatric age range. 

The angiographic findings in 14 cases of abdominal 
neuroblastoma and in 12 cases of Wilms' tumor are 
described. 

During a 24 year period 58 examinations were 
made and angiography was found to be valuable in 
planning therapy by surgery, radiotherapy or cyto- 
toxic agents. 

A total of 50 excellent reproductions of roentgeno- 
grams enhances the value of this paper.—JSamue! G. 
Henderson, M.D. 


GYNECOLOGY and OBSTETRICS 


Connor, Tuomas B., Ganis, Frank M, 
Levin, Howarp S., Micron, CLAUDE J., 
and Martin, Luis G. Gonadotropin-depen- 
dent Krukenberg tumor causing virilization 
during pregnancy. F. Clin. Endocrinol. €3 
Metabol., Feb., 1968, 28, 198-214. (From: 
The Departments of Medicine and Pathology, 
University of Maryland, School of Medicine 
and Department of Pediatrics, Johns Hop- 
kins School of Medicine, Baltimore, Md. 
21205.) 

The authors report a very interesting case of a 38 
year old woman who developed progressive viriliza- 
tion during pregnancy. 

Term and postpartum plasma and urinary steroid 
studies together with the presence of an ovarian 
mass indicated that a gonadotropin sensitive ovarian 
tumor 18 present. 

Exploratory laparotomy was performed and re- 
vealed a Krukenberg tumor of the right ovary. 

This necessitated the roentgenographic examina- 
tion of the stomach which demonstrated a gastric 
ulcer. The abdomen was re-explored, and a gastric 
carcinoma was found. 


The patient is alive and well 36 months after sur- 
gery.—Richard P. Taylor, M.D. 


THEANDER, GEORG, and WEHLIN, LENNART. 
The radiology of pelvic endometriosis. Clin. 
Radiol., Jan., 1968, 79, 19-32. (From: The 
Department of Diagnostic Radiology, Malmö 
Allmanna Sjukhus, Malmö, Sweden.) 


Radiologic investigation of the female pelvis with 
a gaseous contrast medium, usually described as 
gynecography, has been utilized mainly to evaluate 
the size and shape of the ovaries and the uterus. 
There are other diagnostic possibilities in gynecog- 
raphy. In endometriosis there is a wide range of 
anatomic changes. The uterus may be displaced in 
various ways by shrinking or expansion of endomet- 
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riotic tissue. The uterus may be displaced laterally 
by asymmetric adhesions. Change in uterine mobil- 
ity is a relatively early sign in endometriosis. Adnexal 
adhesions with adnexal fixation constitute a com- 
mon and rather characteristic gynecographic finding 
in this disease. 

The authors also discuss bowel deformity due to 
firm fixation of the uterus in retroflexion. Actual 
growth of endometriotic tissue in the bowel wall 
may produce deformity affecting any part of the in- 
testine, but usually the involvement is in the sigmoid 
colon. 

The only radiographic finding pathognomonic of 
endometriosis is the demonstration of a soft tissue 
mass, varying in size during the menstrual cycle. 
This has apparently been observed radiologically on 
only 2 occasions (Lilja and Probst, 1966; Theander 
and Haeger, 1964). 

The main value of gynecography in endometriosis 
seems to lie in its suitability as an objective method 
for evaluating the effect of hormone therapy. Infor- 
mation obtained on repeated radiologic examina- 
tions before and during hormone therapy has proved 
helpful in securing a rational plan of therapy.— 
Samuel G. Henderson, M.D. 


Bosa, Antonio, LiNK:E, DaNigL M., and 
PLotz, E. Jurcen. Intrauterine fetal dys- 
functions induced by occlusion of the ma- 
ternal inferior vena cava. Surg., Gynec. & 
Obst., Apr., 1968, 726, 737—742. (From: The 
Departments of Obstetrics and Gynecology, 
and Anesthesia, The Albany Medical Col. 
lege of Union University and the Albany 
Medical Center Hospital, Albany, N. Y. 
12208.) 


Clinically it is conceded that those maneuvers 
which increase the pressure in the inferior vena cava 
will also lead to fetal bradycardia and, since it is 
known that fetal bradycardia is observed as a by- 
product of maternal hypovolemia, one might be 
tempted to recognize some sort of a common factor 
to these different entities. 

Experiments were carried out in 5 dogs at, or near, 
term of pregnancy, by using temporary occlusion of 
the maternal inferior vena cava and left ovarian vein 
accomplished by tape loops. 

A total of 6 occlusion periods were investigated 
while direct measurements of fetal circulatory func- 
tion and arterial oxygenation were made. After the 
maternal inferior vena cava and left ovarian vein of 
the dogs were occluded, the fetal arterial oxygena- 
tion decreased promptly and uniformly. The fetal 
heart rate did not decrease proportionately, if at all. 
Upon release of the uterine venous outflow occlusion, 
the fetal arterial oxygen pressure returned promptly 
to preocclusive values. The observed fetal responses 
cannot be readily explained in terms of our present 
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knowledge of uterine and fetal 
A. Franklin Turner, M.D. 


physiology.— 


GENITOURINARY SYSTEM 


SARGENT, E. NicHoLAs, and Donatpson, Nor- 
TON. Infusion excretory urography: report of 
IOO cases using renografin 60. F. Canad. A. 
Radiologists, Dec., 1967, 28, 434-441. (From: 
Departments of Radiology and Urology, 
Orange County Medical Center, Orange, 
Calif.) 


The authors report their findings in a series of 100 
cases using a large volume of diluted contrast ma- 
terial as a method of excretory urography. They de- 
scribe the materials and methods, patient prepara- 
tion and illustrate case reports. The results are graph- 
ically presented by means of well designed tables. 

They emphasize an improved roentgenographic 
quality of the evaluation by comparison of previously 
obtained standard low-dose urographic methods 
with large volume infusion urography. Their grading 
system is explained. A second chart shows what per- 
centage of each category is improved by the second 
study. 

The laboratory data include primarily blood urea 
nitrogen, creatinine and creatinine clearance de- 
terminations to evaluate possible side effects from 
the higher than usual dose. They report 3 patients 
who had alterations that might be considered to be 
secondary to the procedure. There was no case of 
acute renal failure. 

Some discussion whether the patient should be 
hydrated or dehydrated is presented. 

In summary, the authors feel that infusion urog- 
raphy is safe, reliable, simple, resulting in high qual- 
Ity urograms, nephrotomograms and voiding cysto- 
urethrograms. They believe that the method often 
eliminates the necessity for retrograde pyelography. 
—Fames Huddlestun, M.D. 


SMELLIE, W. A. B., Vintx, M., Freep, T. A., 
and Humes, D. M. Pertrochanteric venog- 
raphy in the study of human renal trans- 
plant recipients. Surg., Gynec. & Obst., 
Apr., 1968, 726, 777-780. (From: The Clin- 
ical Transplant Center, Medical College of 
Virginia, Richmond, Va. 23219.) 


Pertrochanteric venography has been utilized as a 
means of visualizing the iliac venous system and 
renal vein in 3 patients with renal homotransplants. 

Its advantages over more conventional techniques 
of venography using direct venous puncture are 
threefold. First, there is no potential danger of dis- 
lodging an embolus from the femoral or iliac vein in 
which a thrombus has formed; second, there has 
been no significant complication reported after ex- : 
tensive use; and third, the technique can be relied 
upon to give consistently good results. : 
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Visualization of the distal portion of the renal vein 
and its anastomosis to the iliac system was achieved 
in each occasion. Since the venous anastomosis is the 
most likely site for thrombosis involving the renal 
vein, this technique would appear to be capable of 
demonstrating significant variations from the nor- 
mal pattern in most patients. Its single, main dis- 
advantage is that it requires a brief general anes- 
thetic.—4. Franklin Turner, M.D. 


CORRIERE, JosepH N., JR., MILLER, WALLACE 
T., and Murray, Joun J. Hydronephrosis 
as a cause of pleural effusion. Radiology, 
Jan., 1968, 90, 79-84. (From: The Depart- 
ment of Surgery, Division of Urology, Har- 
rison Department of Surgical Research, and 
the Department of Radiology, Hospital of 
the University of Pennsylvania, Philadel- 
phia, Pa. 19104.) 


Pleural effusion in conjunction with diseases be- 
low the diaphragm has been a subject of medical 
curiosity for several decades, and the list of diseases 
in which this occurs now includes pelvic and ovarian 
tumors, pancreatitis, pancreatic carcinoma, retro- 
peritonea! lymphoma, subphrenic abscess and liver 
cirrhosis. 

Postulated mechanisms for this phenomenon in- 
clude a direct opening between the peritoneal and 
pleural cavities allowing escape of ascitic fluid into 
the pleural space, and pressure diffusion of lymphatic 
fluid into the pleural space from experimentally 
proven transphrenic lymphatics as a result of lym- 
phatic overload secondary to either increased uptake 
of lymph from abdominal ascites or peritoneal edema 
or obstruction in the intrathoracic lymphatic out- 
flow channels. 

The authors report 2 patients with hycronephro- 
sis and pleural effusion whose effusion cleared fol- 
lowing relief of their obstructive uropathy. One had 
obstruction due to a benign prostatic enlargement 
and the other had a benign renal cyst with renal 
pelvis and vein compression. Both were evidently 
otherwise in good health. 

Studies performed on dogs involving ureteral 
ligation or right lyr phatic duct or thoracic duct ob- 
struction, or urete al and lymphatic duct obstruc- 
tion in combinatic , failed to produce pleural effu- 
sion over a period of about 1 month in most dogs and 
6 months in 1. However, an addendum indicates that 
I dog with both right lymphatic duct and right 
ureteral stenosis finally did develop a pleural effusion 
after 11 months, suggesting that the hydronephrosis 
must be of long duration before pleural effusion will 
develop. 

Additional information regarding fluid dynamics 
in a hydronephrotic kidney was gained by obstruct- 
ing a ureter in 2 dogs and injecting technetium 99m 
into the ureter above the obstruction. The perirenal 
edema fluid and ascitic fluid were found to have 
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counts high above body background indicating that 
these fluid collections are probably derived from dif- 
fusion of fluid formed within the renal pelvis. How- 
ever, only slightly increased counts were found in 
the diaphragmatic pleura after 5 hours. Since these 
particular studies were conducted over a period of 
only 5 hours, information involving long standing 
mechanisms is of doubtful significance.— ictor B. 
Brasseur, M.D. 


Roser, H. Total clearance of ™!I-orthoiodo- 
hippurate as a basis for quantitative radio- 
nephrography: results of 721 individual in- 
vestigations. German Med. Monthly, Nov., 
1967, 12, 533-538. (From: The University 
Departments of Radiotherapy and Nuclear 
Medicine, Kantonsspital, Zürich, Switzer- 
land.) 


Total clearance was calculated, after a single in- 
jection of I'-orthoiodohippurate, from the fall in 
plasma radioactivity between 7 and 17 minutes after 
the injection. The normal range in 155 individual 
investigations was between 530 and 838 ml./min. 
for men and 514 and 720 ml./min. for women. There 
was good reproducibility of the results when com- 
pared with two more complicated methods of mea- 
suring clearance. 

The method avoids bladder catheterization and 
the administration of substances in pharmacodynam- 
ically effective quantities and may be used without 
risk in anuria or in even the most severe renal failure. 

‘Total clearance" measured during radionephrog- 
raphy provides a mathematical basis for the analysis 
of the partial functions of each kidney separately. 
The results of 721 individual clearance tests with 
this technique showed a good correlation with clin- 
ical findings and selective laboratory results.— 
Meloyn Lieberman, M.D. 


Nervous SYSTEM 


MirLEn, PauL R., and ELDER, FREDERICK W., 
Jr. Meningeal pseudocysts (meningocele 
spurius) following laminectomy. 7. Bone & 
Foint Surg., Apr., 1968, 504, 268-276. (Ad- 

. dress: Dr. Paul R. Miller, 340 East State 
Street, Columbus, Ohio 43215.) 


Disk surgery is unsuccessful in relieving pain in 25 
per cent of cases. Postoperative adhesions are often 
incriminated, but obscure factors such as meningeal 
pseudocysts may be responsible for recurrent symp- 
toms. Ten such cases occurred in Columbus, Ohio 
in a IO year period. 

A meningeal pseudocyst communicates with the 
arachnoid space. Reported cases have been the result 
of dural injury associated with laminectomy or 
lumbar myelography. In the presence of a defect, 
the intradural pressure of a spinal fluid causes a 
constant outflow of fluid which keeps the defect 


Vor. 103, No. 3 


open and prevents healing. A small herniation of 
nerve filament into the dural opening may also pre- 
vent closure of the dural hole. Pseudocysts may ap- 
pear rapidly after surgery and dissect into the sub- 
cutaneous layer elevating the skin, often within sev- 
eral weeks after a laminectomy. The diagnosis is 
readily apparent by myelography. 

Back pain was a constant clinical feature. 

Surgical repair of the defect and obliteration of 
the cyst produced good satisfactory clinical results 
In go per cent of patients.— Arch H. Hall, M.D. 


NELsON, Car L., JR., and EVARTS, CHARLES 
M. Multiple myeloma with cord compres- 
sion: report of a case. 7. Bone C9 Joint Surg., 
Apr., 1968, 504, 30:—310. (Address: Dr. 
Charles M. Evarts, Department of Ortho- 
pedic Surgery, Cleveland Clinic, Cleveland, 
Ohio 44106.) 


Spinal cord compression is a complication of mul- 
tiple myeloma in 6 to 16 per cent of cases. 

The authors describe a case in which a combined 
approach was used, consisting of surgical decom- 
pression, irradiation, and chemotherapy. 

Long homogenous rib strut grafts were employed 
for stabilization of the cervical spine incident to a 
destructive lesion in the fourth cervical vertebra. 

Myelography had demonstrated a complete block 
in the cervical neural canal with a concave upper 
surface to the contrast medium. The laminae were 
infiltrated with tumor clusters. No intradural tumor 
was found. 

Postoperative irradiation consisted of 5,200 r skin 
dose over 17 days. 

Cyclophosphamide, £o mg. 3 times a day, was ad- 
ministered, and sodium fluoride, 21 mg. daily, was 
given. 

The neurologic symptoms completely cleared in 8 
weeks. Three years after onset, the patient was still 
comfortable, leading an active life, and wearing a 
plastic cervical collar during the day.—frcA H. 
Hall, M.D. 


SKELETAL SYSTEM 


Lerner, MARGUERITE R., and SOUTHWICK, 
Wayne O. Keratin cysts in phalangeal bones: 
report of an unusual case. 7. Bone E Joint 
Surg., March, 1968, 504, 365—372. (From: 
Yale University School of Medicine, 333 
Cedar Street, New Haven, Conn.) 


Keratin cysts are uncommon in bone. They are 
identical to sebaceous cysts or epidermoid cysts of 
the soft tissues and have a lining of stratified epi- 
thelium that produces keratin. Since they are com- 
pletely benign, the correct diagnosis is important to 
avoid amputation; biopsy is recommended. 

Eighty-four keratin bone cysts have been reported 
with amputation in 27. Of the 84, 79 were in the dis- 
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tal phalanges of the fingers, 3 in phalangeal stumps 
after traumatic amputation and 2 in the phalanges 
of the toes. 

In the bone, these cysts are usually associated 
with trauma and they are more common in men. Ex- 
perimentally they have been produced by burial of 
pieces of skin after trauma. They may break through 
the bony cortex and thereby cause pain and disabil- 
ity. Treatment is excision with or without curettage 
and not amputation. Differential diagnosis includes 
enchondroma; the 2 lesions are similar in location 
and appearance but the enchondroma is more fre- 
quent in the middle and proximal phalanges and 
the keratin cyst in the distal phalanges. The en- 
chondroma may also show spotty calcifications. 
Glomus tumor occurs in the distal phalanx with 
pressure erosion of the underlying bone and a con- 
cave deformity. These cumors also cause severe pain 
and are three times as common in women as in men. 

One case is reported of a woman with an enchon- 
droma excised 5 years previously. There was then 
recurrent pain with swelling and tenderness and be- 
cause of a small skin flap at the site of the incision 
there was repeated trauma. Roentgenograms showed 
an osteolytic lesion of the distal phalanx with only 
a thin rim of bone remaining and a soft tissue mass; 
it was considered a recurrent enchondroma, but fol- 
lowing curettage, the microscopic diagnosis was 
epidermal inclusion cyst.—M. E. Mottram, M.D. 


LAURENT, L. E., and Satentus, P. Hyperplas- 
tic callus formation in osteogenesis imper- 
fecta: report of a case simulating sarcoma. 
Acta orthop. scandinav., 1967, 38, 280-290. 
(From: The Orthopaedic Hospital of the In- 
valid Foundation, Helsinki, Finland.) 


The occurrence of hyperplastic callus formation 
in osteogenesis imperfecta is rare. By 1953, only 15 
cases had been described in the literature. In the 
course of the hyperplastic callus formation, the clinical 
picture and roentgenologic findings resemble sar- 
coma. The association of sarcoma with osteogenesis 
imperfecta has been reported. 

The authors present, in great detail, an interesting 
case of osteogenesis imperfecta in an 8 year old boy. 
Hyperplastic callus formation simulating osteogenic 
sarcoma developed in the left femur without asso- 
ciated fracture. The callus formation was seen to de- 
velop in the region of the left hip following the re- 
lease operation for flexion contracture of the hips. 
To what extent the operative trauma contributed 
to the callus formation was not decided. À first at- 
tempt at biopsy of the area showed undifferentiated 
chondroid tissue. A follow-up biopsy, 1 month later, 
revealed callus tissue. The patient was then given 
radiation treatment of 2,300 r over a period of 3 
weeks, after which regression of the process was seen. 
Several years later a similar process occurred involv- 
ing the right femur which was again successfully 
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treated with radiotherapy. Concurrent with the 
hyperplastic callus formation was a severe inflam- 
matory process with prolonged fever, elevated sedi- 
mentation rate and anemia. Calcium and phosphorus 
values were normal but the alkaline phosphatase 
was seen to rise during the initial stage of the process. 

Radiotherapy appears to have a definite effect in 
causing regression of the hyperplastic callus. Re- 
ports in the literature have pointed out that the 
treatment must be instituted in an early stage when 
the process is progressing. When more differentiated 
callus tissue is present, the effect of the radiotherapy 
is probably insignificant. 

The pathology of the condition is briefly discussed. 
The importance of recognition of the true nature of 
the disease is stressed.—Frank Weinhold, M.D. 


MELTZER, A. DONALD, SKvERSKy, NORMAN, 
and Ostrum, Bernard J. Radiographic 
evaluation of soft-tissue necrosis in dia- 
betics. Radiology, Feb., 1968, 90, 300-305. 
(From: The Albert Einstein Medical Center, 
Philadelphia, Pa. 19141.) 


Roentgenograms of the feet of 32 diabetic patients 
with soft tissue necrosis were studied and placed 
into respective categories of nonischemic and is- 
chemic necrosis. 

Two types of osseous changes in the foot involved 
by soft tissue necrosis of the nonischemic variety 
(15 patients) were found. One is a patchy demineral- 
ization similar in appearance to Sudeck's atrophy; 
the second is a periarticular process which resembles 
rheumatoid arthritis. Peripheral pulses about the 
ankle were palpable in all but 2 cases. Claudication 
was a complaint in only 3 others. Arteriograms were 
available in 4 cases. Gangrene of one or more toes 
was present in 11 patients. Thirteen patients in the 
nonischemic group had been given a diagnosis of neu- 
ropathy. Conservative management including local 
debridement, oscillating bed, antibiotics and dia- 
betic control resulted in healing in 7 patients. Only 1 
patient required major amputation. 

Seventeen of the feet examined were placed in the 
ischemic category. Á combination of gangrene and 
cellulitis was present in the majority of these cases. 
In only 3 extremities were there palpable dorsalis 

.pedis or posterior tibial pulses. Severe occlusive vas- 
cular disease was found in all 8 instances in which 
femoral arteriographies were performed. Roentgeno- 
grams of the 17 feet in this category showed no evi- 
dence of osseous resorption. The absence of osseous 
resorption was found to be the most reliable criterion 
for evaluating ischemia. All 17 extremities in the 
ischemic group were amputated. 

Osseous resorption, no matter what the cause, can 
occur only in the presence of an adequate circulation. 
The absence of resorptive changes, in the presence 
of soft tissue necrosis, is indicative of ischemic dis- 
ease.— A. W. Sommer, M.D. 
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Broop AND LYMPH SYSTEM 


AMPLATZ, Kurt, FoRMANEK, GUSTAVE, 
STANGER, PauL, and WiLsoN, WILLIAM. 
Mechanics of selective coronary artery 
catheterization via femoral approach. Radiol- 
ogy, Dec., 1967, 89, 1040-1047. (From: The 
University of Minnesota Hospitals, Minn- 
eapolis, Minn. 55455.) 


Of the various types of percutaneous approaches 
to coronary arteriography, catheterization through 
the femoral artery appears to be the most advan- 
tageous. The success of the procedure depends largely 
on exact knowledge of the anatomy and adaptation 
of the catheter configuration to the anatomic varia- 
tions. Based on their considerable experience, the 
authors discuss in detail such important factors in 
percutaneous transfemoral coronary arteriography 
as the anatomy of the aortic root, catheter material 
and shapes, and the technique of catheterization. 

The aortic root is composed of the three bulbous 
aortic sinuses and the tubular ascending aorta. At 
the junction of the bulbous portion and the tubular 
aorta, there is a circumferential thickening of the 
aortic wall, the sinotubular ridge, which is an im- 
portant landmark in selective coronary angiography. 
Below the sinotubular ridge lie the sinuses of Val- 
salva bordered by the aortic wall and the aortic 
cusp. The free margin of each cusp is higher at the 
commissural attachment than at its central portion 
and this important anatomic feature permits a 
catheter to lie against the wall of the sinus, traverse 
the cusp, and enter a coronary ostium on the oppo- 
site side. Although the nomenclature is misleading, 
the right sinus lies anteriorly, the left sinus poste- 
riorly and tothe left and the posterior or non-coronary 
sinus lies posteriorly and to the right. Each coronary 
ostium originates midway between the two commis- 
sures of a corresponding cusp and is situated fairly 
high within the sinus, but below the sinotubular 
ridge. The initial portion is almost perpendicular to 
the aortic wall and there is slight funnelling of the 
ostium. The measured angle between the two coro- 
nary artery ostia 1s only 100 to 140 degrees with the 
mean angle of 125 degrees. Only rarely do the coro- 
nary arteries arise above the sinotubular ridge but in 
about £o per cent of cases, a third ostium is present, 
representing the small right conal branch, arising 
adjacent to the right coronary ostium. 

The most important physical properties for a 
catheter in coronary arteriography are plastic mem- 
ory and transmission of torque. The presently com- 
mercially available materials are clear polyethylene, 
radiopaque polyethylene, woven dacron, polyure- 
thane, and teflon. A simple test for plastic memory 
(resuming an original shape) revealed that the best 
results were obtained with clear and radiopaque 
polyethylene. Polyurethane was slightly inferior 
and teflon was poor while woven dacron failed com- 
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pletely. The transmission of torque was tested by 
determination of the relative torsion coefficient. The 
best torque transmission was accomplished by woven 
dacron, followed closely by polyurethane with in- 
corporated wire mesh. Teflon proved to be superior 
to radiopaque polyethylene while clear polyethylene 
showed the poorest torque characteristics. 

Specially shaped, separate catheters are used for 
right and left coronary catheterization since consis- 
tent catheterization of both arteries with one single 
catheter is difficult from the transfemoral approach. 
The terminal portion of each catheter has a gentle 
sigmoid curve and the tip is carefully tapered to ap- 
proximately 5F outside diameter to prevent acci- 
dental occlusion of stenotic coronary ostia. An aortic 
curve is also introduced so that the catheter will be 
directed towards the appropriate coronary artery. 
Three catheters with varying curvature sizes, as 
illustrated, should be available to allow the catheter 
to conform to the sinus of Valsalva, since too small 
or too large a catheter may prevent successful coro- 
nary artery catheterization. 

Catheterization of a coronary artery is accom- 
plished by introducing the appropriate catheter 
transfemorally and advancing the tip into the as- 
cending aorta under fluoroscopic control. Since the 
shape of the catheter is adapted to the anatomy of 
the aortic root, very little manipulation is required, 
and the result is a catheter which lies in an opposite 
sinus with the tip traversing the cusps and situated 
in the appropriate coronary ostium. A good position 
is evidenced by free pulsatile flow of blood from the 
catheter and normal washout of a smal! bolus of con- 
trast material. The catheter is then “locked in place" 
by withdrawing it slightly from the aortic cusp. This 
feature also prevents spontaneous advancement of 
the catheter into the coronary artery. Occasional 
difficulty will be encountered if the catheter is too 
small or too large and the recognition and correction 
of this are described and illustrated. 

The authors conclude that coronary arteriography 
is rapidly and simply performed via percutaneous 
transfemoral catheterization. Exact knowledge of 
the anatomy of the sinuses of Valsalva and adapta- 
tion of catheter shape to the anatomy are of para- 
mount importance. Once the technique is mastered, 
selective coronary arteriography can be performed 
rapidly by radiologists trained in catheterization 
procedures and basic electrocardiography. With some 
practice an almost 100 per cent success rate can be 
achieved.—Edward B. Best, M.D. 


AxisaDa, Masayosui, and TANI, SHOKICHI. 
Filarial chyluria in Japan: lymphography, 
etiology, and treatment in 30 cases. Radiol- 
ogy, Feb., 1968, 90, 311-317. (From: De- 
partment of Internal Medicine, The In- 
stitute for Infectious Diseases, University of 
Tokyo, Tokyo, Japan.) 
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The clinical manifestations of bancroftian filariasis 
may be classified into 3 stages: subclinical, acute and 
chronic. The Filaria have a special predilection for 
the lymphatic system. The symptoms appear after 
a long "incubation" period, and in the acute stage 
include repeated attacks of fever (called Kusafurui) 
which are often associated with lymphangioadenitis. 
The chronic stage is characterized by the onset of 
various conditions of swelling (elephantiasis of the 
legs, hydrocele, chyluria, etc.) and usually occur 5 
to 20 years after infection. 

Filariasis is common in the inhabitants of the 
islands of Okinawa, Amami-Oshima and Okierabu 
and lymphographic demonstration of chyluria is of 
great interest. Thirty cases are presented by the 
authors and their roentgenographic features are 
discussed. It is noted that only 5 cases had been pre- 
viously reported in the literature and this was felt 
to be due to the rarity of this condition (elsewhere) 
and its peculiar intermittent behavior. 

Of the 30 cases reviewed, 20 were females and 10 
were males. The onset of chyluria in relation to 
lymphangiography varied from 1 month to $4 years. 
An amount of ro cc. ethiodo! was injected in the 
dorsum of each foot by the Kinmonth method and 
roentgenograms were taken immediately and at 24 
hours. 

The most remarkable roentgenographic feature 
was lymphaticopelvic fistulization (present in all 
but 2 cases). Tortuous, dilated channels connected 
to a kidney hilus which resulted in outlining of the 
papillocalyceal grooves. Since review of 135 cases 
of non-filarial disease revealed only 2 cases of fistula 
formation, it is felt that this finding is characteristic 
(especially since filariasis could not be ruled out 
even in these 2 cases). Excretory urography, al- 
though performed in only 2 cases, showed no pyelo- 
lymphatic reflux. 

Uniform swellings and mottled filling defects were 
seen in the para-aortic lymph nodes in early cases, 
while small or round granular lymph nodes with asso- 
ciated plexus-shaped lymphatics were noted in 
more advanced cases. These became obscured and 
finally skipping of the lymphatic chain ensued in 
one third of the cases. These changes are contrasted 
to those found in neoplastic and inflammatory con- 
ditions. 

The thoracic duct was observed to be dilated (in 
segments) and showed tortuosity which gave it an 
accordion-like appearance. It also showed many 
other variations. 

An attempt was made to determine the extent to 
which the abnormalities of the thoracic duct and 
para-aortic lymph nodes were the causes of the 
fistulization. It was concluded that the latter were 
responsible for this. 

The beneficial effect of lymphography in the ther- 
apy of chyluria is also discussed.—Pau/ M. Kroen- 
ing, M.D. 
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PapriELD, C. J., Partincton, M. W., and 
Simpson, N. E. The Rubinstein-Taybi syn- 
drome. Arch. Dis. Childhood, Feb., 1968, 43, 
94-101. (From: The Departments of Pae- 
diatrics and Biology, Queen's University, 
Kingston, Ontario, and the Ontario Hos- 
pital School, Smiths Falls, Canada.) 


Since the first description in 1963 of the Rubin- 
stein-Taybi syndrome by the authors for which it is 
named, several reports have been published which 
suggest that this is in fact a distinct clinical entity. 

This paper presents observations on 17 cases of 
the Rubinstein-Taybi syndrome. The frequency of 
the syndrome was found to be 1 in 309 of institution- 
alized, mentelly retarded people over 5 years of age 
in Ontario. The age range varied from 6 years to 49 
years in this series. There seem to be more females 
affected than males; however, not to a significant 
degree. All of the patients were found to be retarded 
with a mean I.Q. value of 36. The disposition of the 
patients 1s happy. 

The clinical findings are discussed in detail, the 
most common being broad thumbs and toes with 
flattening of the distal phalanges and nails, enlarged 
and broad great toes, characteristic facies with an 
antimongoloid slant to the eyes and a prominent 
beaked nose, an extremely high arched palate, micro- 
crania, short stature, and abnormal gait. Palm prints 
were made in 16 of 17 patients and were seen to be 
in general agreement with other series. 

The etiology is undetermined with no abnormal 
karyotypes having been demonstrated.—Nancy 
Oehler, M.D. 


Sarmon, M. A. The Rubinstein-Taybi syn- 
drome: a report of two cases. Arch. Dis. 
Childhood, Feb., 1968, 43, 102-106. (From: 
The Department of Paediatrics, St. Helier 
Hospital, Carshalton, Surrey, England.) 


A new syndrome has been described tn 1963 by 
Rubinstein and Taybi in 7 children. Since then, sev- 
eral cases have been reported. This paper adds 
additional cases to the literature. 

The Rubinstein-Taybi syndrome is characterized 
by the following anomalies: (1) Broad thumbs and 
toes with bulbous terminal phalanges and increased 
curvature of the nails. There is radial deviation of 
the terminal phalanx of the thumb; (2) typical facies 
with an antimongolian slant, beaked nose, epicanthal 
folds, and ears which are low set or rotated. The 
palate is usually high arched; (3) definite mental 
retardation; and (4) numerous other anomalies such 
as pigmented nevi, scoliosis, kyphosis, fused ribs, 
pectus excavatum, pectus carinatum and bifid 
xiphoid cartilage. In all patients tested, the electro- 
encephalogram was abnormal. Cardiac lesions were 
discovered in one-quarter of the cases. Abnormali- 
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ties of the genitourinary system occur frequently. 
The palmar crease patterns were abnormal in both 
the patients reported. 

The etiology of the Rubinstein-Taybi syndrome is 
unknown. Ín cases in which chromosomal studies 
were done, a normal karyotype was found. 

The condition is easily recognized at birth and is 
important as mental retardation is invariable.— 
Nancy Ochler, M.D. 


VERONESI, UMBERTO, and Pizzocaro, Giorcio. 
Breast cancer in women subsequent to cystic 
disease of the breast. Surg., Gynec. E Obst., 
March, 1968, 726, 529-532. (From: The 
Istituto Nazionale per lo Studio e la Cura dei 
Tumori, Milan, Italy.) 


One thousand and fifty-one women with histo. 
logically confirmed cystic disease of the breast were 
admitted to the National Cancer Institute of Milan 
between 1937 and 1960. Of these, 25 later developed 
mammary cancer. 

To evaluate the incidence of breast cancer in 
these patients as against the general female popula- 
tion, an actuarial calculation was made. No breast 
cancer morbidity figures were available for Italy; 
therefore, American statistics were utilized. The 
total number of cancers observed was twice the ex- 
pected rate. 

In women subjected to localized breast excisions, 
the number of cancers observed was only 1.5 times 
the expected figure, whereas in women subjected to 
subtotal mastectomy 1t was nearly 3 times the ex- 
pected figure and in women treated with androgens, 
4.5 times. 

It would appear that extensive excision of mam- 
mary tissue and androgen therapy are contraindi- 
cated in cystic disease of the breast.—Rosalind H. 
Troupin, M.D. 


Minact, Hiptyo, Youxer, James E., and 
Knupson, Harris W. The roentgen ap- 
pearance of injected silicone in the breast. 
Radiology, Jan., 1968, 90, 57—61. (From: The 
Department of Radiology, University of 
California School of Medicine, San Francisco, 
Calif. 94122.) 


The practice of injecting silicone for breast aug- 
mentation appears to be widespread, although illegal. 
Mammograms of breasts injected with silicone may 
show a pattern resembling neoplastic disease. Pure 
silicone preparations tend to migrate from the breasts 
to dependent areas but cause little tissue reaction. 
Addition of 1 per cent animal and vegetable fatty 
acids to the silicone invokes a mild tissue reaction 
and subsequent encapsulation of the injected ma- 
terial thus eliminating migration from the breasts. 

Two distinct mammogram patterns have been 
noted after silicone injection. Most frequently, 
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small-to-moderate-size nodules with sharp margins 
are seen. This appearance has been found in patients 
receiving fatty acids-silicone type injections. The 
second pattern is of a homogeneous appearance 
with few if any nodules. This was noted in a patient 
who had received a pure silicone injection. Following 
injection of silicone into the subcutaneous tissue of 
mice, cystic structures of the subcutaneous tissue 
and also palpable masses have been found. 

It is suggested that routine mammograms should 
be made as a baseline study on these patients in- 
jected with silicone to better evaluate subsequent 
changes.— Joseph Babin, M.D. 


Fitter, RosERT M., Griscom, N. THORNE, 
and Pappas, ARTHUR. Post-traumatic crepi- 
tation falsely suggesting gas gangrene. New 
England F. Med., Apr., 4, 1968, 278, 758- 
761. (From: The Departments of Surgery, 
Radiology and Orthopedics, Children’s Hos- 
pital Medical Center, and Harvard Medical 
School, Boston, Mass.) 


Gas may appear in the soft tissues following in- 
jury. It is not necessarily an indication of gas gan- 
prene however. 

The authors report 3 cases which demonstrate this. 
They each developed crepitation soon after injury. 
Differentiation is important since true gas gangrene 
should be treated with fairly heroic measures. 

Other causes of crepitation include trapped en- 
vironmental air by muscle action, injected compress- 
ed air or gas generated by chemical reaction of a 
metallic foreign body in the soft tissues. 

These varieties usually occur rather soon after 
injury. Gas gangrene seldom is apparent before 18 
| ours. 

Radiographically, gas without gangrene will 
usually be limited to the superficial soft tissues and 
there will be little edema. The gas seen with gangrene 
dissects deep into the muscles and shows consider- 
able edema of the skin and superficial soft tissues. 

Symptomatically, the difference should also be 
apparent with the first group showing little pain, 
fever or systemic reaction.—George L. Sackett, M.D. 


RADIATION THERAPY 


CoNLEY, Joun, Heatey, WinLiAM V., BLAU- 
GRUND, STANLEY M., and Perzin, Karu H. 
(New York, New York.) Nasopharyngeal 
angiofibroma in the juvenile. Surg., Gynec. 
E? Obst., Apr., 1968, 726, 825-837. 


This highly vascular tumor is usually found in the 
nasopharynx of teen-age boys but in the current se- 
ries of 38 patients, 84 per cent occurred in the juvenile 
and 16 per cent in persons over age 20. All but one 
were males. The clinical course depends on the loca- 
tion as well as the rate and direction of growth. They 
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usually stabilize or regress after age 20. The majority 
originate in the vascular stroma of the connective 
tissue at the base of the sphenoid. 

Clinically these patients may have nasal obstruc- 
tion, epistaxis, bulging of the palate, eustachian tube 
obstruction, headache, or exophthalmos. Ninety per 
cent had unilateral or bilateral nasal obstruction and 
70 per cent epistaxis. A bulging mass in the naso- 
pharynx usually was seen with extension into the 
posterior portion of the nasal cavity.  — 

Polytomography was extremely useful in visual- 
ization of the tumor and to demonstrate bone de- 
struction. Fifty per cent of the 38 patients had bone 
destruction in more than one area—the pterygoid 
plate and maxilla being the most frequent. Most of 
the patients had tumors in more than one locale. 

Angiography was not particularly helpful in the 
visualization or identification of this tumor. 

Biopsy is dangerous because of the frequent oc- 
currence of excessive bleeding and it should be done 
in surgery as a tctal, or almost total, excision if the 
size of the tumor allows. There is not a single large 
vessel which can be ligated. The anatomic extension 
into the pterygoid region, sphenoid sinus, orbit, and 
base of skull makes total excision complex. 

There are two types of expansion. One is a grad- 
ually enlarging smooth tumor with multiple lobula- 
tions which follow the anatomy of the nasopharynx 
and as it extends into multiple foramina and along 
crevices, there may be pressure necrosis or direct 
bone infiltration. It has the capacity to invade mus- 
cle and fascia and to destroy bone. The second type 
of growth is that of long curved elastic extensions 
into the crevices and recesses of the nasopharynx 
and these 'roots" may extend some distance be- 
yond the margin of the primary tumor; this type of 
extension does not attach itself to bone or soft tissues. 

Of the 4 patierts over 25, one was a 79 year old 
man. The other was a 57 year old woman with wide- 
spread tumor. The lesion was highly cellular but 
Stout classified it as angiofibroma although there 
was an unusual histologic appearance. 

Surgery 1s the treatment of choice but the tumor 
is extremely persistent and the 34 patients had 55 
operative procedures, the majority via the trans- 
palatine or lateral rhinotomy approach. The prob- 
lems of surgical removal are discussed in detail. 
Local recurrences were noted in 35 per cent of the 
patients. 

Irradiation controlled the lesion in 2 patients. In 
two others, serious complications occurred; one of 
these, however, had “12,000 roentgens" 18 years 
previously and developed squamous cell carcinoma. 
Three patients had combined irradiation and surgery 
and remained free of tumor. 

Preoperative irradiation and repeated cauteriza- 
tion reduces tumor vascularity. Cryosurgery re- 
duces blood loss and is of value particularly in small 
tumors or local recurrences. Three patients received 
estrogen preoperatively and there was the impression 
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that this decreased the bleeding potential. One pa- 
tient had regression of the tumor when he was on 
heavy estrogen therapy. None of the patients 
showed hyposexual development. 

One-third of the patients had complications due 
either to irradiation or surgery and there was one 
death due to septicemia and hemorrhage.—M. E. 
Mottram, M.D. 


O'Hara, James M., Hutrer, Rosznr, V. P., 
Foore, Frank W., JR., MILLER, THEODORE, 
and Wooparp, Heten Q. An analysis of 
thirty patients surviving longer than ten 
years after treatment for osteogenic sarcoma. 
F. Bone & Foint Surg., Apr., 1968, 504, 335- 
354. (Address: Dr. James M. O'Hara, Me- 
morial Hospital for Cancer and Allied Dis- 
eases, 444 East 68th Street, New York, N. Y. 
IOO21.) 


The prognosis for patients with osteogenic sar- 
coma 1s poor; the survival figures range from 3 to 19 
per cent. 

Of a group of 300 of the authors’ patients, with 
histologic confirmation, 30 survived IO years or 
longer. Most metastases were noted within 2 years 
and most deaths occurred within 3 years. One pa- 
tient died of osteogenic sarcoma more than 10 years 
after onset. 

Of the Io year survival cases, females slightly out- 
numbered males and most were in the second and 
third decades of life. Two thirds of the tumors oc- 
curred about the knees. Seventy-two per cent had 
had symptoms less than 3 months prior to treat- 
ment. No alkaline phosphatase elevations were 
noted. All patients had amputation eventually, but 
at least a dozen had had multiple local procedures 
prior to amputation. Thirteen patients had pre- 
operative roentgen therapy, and 3 had only pal- 
liative roentgen therapy because their condition had 
seemed hopeless. In 1 of these, the pulmonary 
metastases disappeared. 

The authors conclude that the reasons for survival 
in these cases is obscure and various facets of host- 
tumor relationship must yet be investigated. Their 
survival is evidence of some defence mechanism 
which we cannot yet interpret. None of these pa- 
tients was cured by anything less than amputation.— 
Arch H. Hall, M.D. 


RADIOISOTOPES 


PFANNENSTIEL, PETER, StrTERSON, B. W., and 
Anprews, G. A. WI for studying the effects 
of thyroid-stimulating hormone in patients 
with thyroid cancer. N. M. F. Nuclear Med., 
March, 1968, 9, 90-95. (lrom: Oak Ridge 
Institute of Nuclear Studies, Oak Ridge, 
Tennessee.) 
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The authors report their experience using a short 
lived radioisotope of iodine (I9) for evaluating the 
effect of TSH and thyroid function. The IY was 
obtained from Oak Ridge National Laboratory as a 
reactor produced product I%%(n,y) I9? with a purity 
of 99.9 per cent. 

P emits high energy gamma rays so that col. 
limators of special design were necessary for obtain- 
ing adequate scans. Because of its short half life of 
12.5 hours, the authors were able to use rather large 
doses of I (up to $ millicuries) to obtain good 
counting statistics without excessive radiation ex- 
posure of their patients. 

Forty studies were carried out on 18 patients. Ín 
7 patients with thyroid cancer extensively treated 
with radioactive I'** and surgery, TSH did not have 
any significant effect on the distribution or reten- 
tion of I, Clinical data on 4 patients with only 
surgically treated thyroid cancer revealed an in- 
crease of total body retention of I atter TSH ad- 
ministration. 

Because of the difference in gamma energies, it 
was possible for the authors to use both I3? and I: 
in the same study. The I! was administered fol- 
lowed by a scan. TSH was then administered fol- 
lowed by I? administration. A second scan was then 
obtained using pulse height selection of 600-800 
kev. to show the distribution of the latter isotope.— 
Merle K. Loken, M.D. 


LrNIHAN, J. M. A., Comar, D., Rivisrg, R., 
and KEerLERSHOHN, C. Estimating thyroid 
iodine by activation analysis in vivo. N. M. 
J. Nuclear Med., March, 1968, 9, 110-115. 
(From: Service Hospitalier Frédéric Joliot, 
Orsay, France.) 


The authors report their experience in the evalua- 
tion of the total quantity if iodine in the thyroid 
gland im vivo, using thermal neutron irradiation of 
the neck of 2 sheep, followed by gamma ray spec- 
trometry. The reaction studied with the neutron 
activation was P” (n,y) I:25, The [28 has a half life 
of 25 minutes. They employed a long lived radio- 
isotope of iodine (1*9) as an internal standard to cor- 
rect for the reduction in the flux of thermal neu- 
trons as they pass through tissues overlving the 
thyroid. 

The results of their studies indicate that neutron 
activation is a satisfactory way of estimating total 
thyroid iodine. 

The authors envisage extension of this technique 
to studies in humans. However, this appears quite 
unlikely because of the total amount of radiation 
involved. For a 10 minute radiation period with the 
thermal neutrons the mean dose to the thyroid is 
approximately 45 rads with a skin surface dose of 
1IO rads.—Merle K. Loken, M.D. 
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FOR THE BUSY RADIOTHERAPY CLINIC — 
A time-saving atlas of isodose distributions precalculated 
by computers and based on measured physical data. 


NOW AVAILABLE — à carefully selected collection of 91 isodose curves 


for the Theratron 60, and 124 for the Theratron 80 teletherapy units 
including open, parallel, opposed and mulitiportai fields as well as for 
rotational and arc treatments. 





Treatment planning need no longer be a laborious and time-consuming 
task — isodose charting of each patient becomes routine. 


This Atlas, used with the world-renowned Theratrons, ensures more 
precise and rapid application of specified treatments than any other 
system provides. Full details are available on request — Please write. 


Another result of AECL's continuous research and development programs for the 
advancement of teletherapy. 


'» Atomic Energy of Canada Limited 
Commercial Products 


P.O. Box 93, Ottawa, Canada « Tel. 728-1841 » Area Code 613 » Cable 'NEMOTA' 
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TELEPHONE 728-1841 
CABLE "NEMOTA" 
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X-RAY LABORATORY SUPPLIES AND ACCESSORIES : 


1918 — 50 YEARS — 1968 


SERVING THE MEDICAL FIELD 


BUCK STARTED WITH THIS IN 1918 











The metal-backed X-OGRAPH® Dental 
Film Packet invented by A. W. BUCK 
in 1918, which proved successful and 
was accepted worldwide by the dental 
field. Mr. Buck has worked untiring- 
ly in developing and introducing 
X-OGRAPH® and BUCK® Products, 
also GASTROPAQUE® 


1968 


TO-DAY The BUCK X-OGRAPH CO. is the oldest and 


largest exclusive manufacturer of X-Ray Darkroom Equipment 
and Supplies in the world. The latest addition to the 
X-OGRAPH line is X-OGRAPH® Photocopy Paper. 


PIONEERS IN THE X-RAY DARKROOM FIELD 














BUCK X-OGRAPH COMPANY St. Louis, Mo. 63136 





“BUCK” Products cre in uie World Wide 


We are Celebrating our 50th Anniversary 


K 1918 the X-OGRAPH® Trademark 
identified a revolutionary new X-Ray 
Dental Film Packet--the Impressionable 
Metal-Backed Packet--invented and 
manufactured by A, W, Buck, founder of 
Buck X-Ograph Company, which at that 
time occupied less than 1000 square feet 
of floor space in a midtown St. Louis 
office building. 


ealizing an urgent need existed for a 

good Line of X-Ray Accessories and 
Supplies, designed for darkroom conven- 
ience and diagnostic efficiency, Mr. Buck 
worked untiringly in developing and in- 
troducing "The X-OGRAPH Line” of 
Quality X-Ray Supplies including Con- 
tact Cassettes, Cleanable Intensifying 
screens, Developing Tanks, etc,, also the ' 
first mechanical Film Dryer ever placed 
onthe American market, to be followed 
later by such darkroom equipment items 
as Lead Lined Cassette Transfer Cabi- 
nets, Film Loading Bins, Diagnostic 
Illuminators, and numerous other CRY 
Accessories to be sold and identified as 
“BUCK” Products "BUILT by BUCK” 


n 1968 a 30-page Catalog is required 

to illustrate and describe the X-Ray 

Products manufactured by the Buck X.Ograph 
Company, in the largest plant in the world devoted 
exclusively to the manufacture of X-Ray Supplies 
and Darkroom Equipment. 
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iR the Buck X-Ograph Company label on 
any product it makes is eus assurance of a 
Quality product, designed to fill a definite need, and 
manufactured under the firm conviction that each 
and every operation must be done carefully, accur- 
ately, completely~and done right the first time. 
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New ALBUMOTOPE-H (Squibb 
Aggregated Radio-lodinated [I'?'] 
Albumin [Human] for Liver Scan- 
ning) offers excellent liver scans 
with exceptionally low radiation 
exposure to your patient. In addi- 
tion, it is rapidly metabolized by 
the reticuloendothelial cells so 
that it may be administered for 
serlal follow-up of therapy for he- 
patic abscesses or hepatic malig- 
nancy. And there appears to be 
little risk of sensitivity reactions. 

excellent liver scans Albumo- 
tope-H appears to be free of a 
major disadvantage of j™'-rose 
bengal, one of the most widely 
used agents for liver scanning. As 
rose bengai Is rapidly excreted In 
the bile, a constantly varying 
amount is present in the liver dur- 
ing the 40 to 60 minutes of the 
scanning procedure.’ This can 
produce a wide range of densities? 
or “... excessively dark and light 
areas which may give rise to mis- 
interpretations.” 

less radiation exposure to pa- 
tients Radiation exposure with 
Albumotope-H is low because of 
rapid metabolic degradation in the 
liver and elimination of the I'*' 
label from the body within 72 
hours, if thyroid uptake is blocked 
by prior oral administration of non- 
radioactive iodine. The calculated 
radiation dose to the liver has 
been estimated to be at least 100 
times jess than that of an equiva- 
lent dose of colloldal radiogold- 
198 and about 3 times less than 
i'??-rose bengal.? 

less chance of toxicity Unlike 
inorganic colloid radlopharmaceu- 
ticais, Albumotope-H is metabo- 
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liver disease 
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lized by the body. In contrast to 
radiogold, there is no accumula- 
tionin the reticuloendothelial cells 
and no alteration in their function 
or future capacity. This not only 
means reduced potentlal for tox- 
icity but also that serial liver scans 
can be done with the same test 
agent. In addition, anaphylactold 
reactions have not been reported 
in studies of colloidal albumin 
P, And only a few isolated in- 
stances of skin reactions have 
been reported. 

a Squibb “first” ALBUMO- 
TOPE-H (Squibb Aggregated 
Radlo-lodinated [I'?'] Albumin 
[Human] for Liver Scanning) is a 
Squibb “first” and a new addition 
to a broad line of radiopharmaceu- 
ticals available under the Medo- 
topes* label. The Isotope clinician 
In your area or your Squibb Pro- 
fesslonal Representative will be 
happy to glve you additional Infor- 
mation concerning Albumotope-H 
and how liver scanning may be of 
value to you in your practlce. 

contraindications and pre- 
cautions Radlopharmaceuticals 
should not be administered to 
pregnant women or to persons un- 
der the age of 18 years unless in- 
dications are very exceptional. 
Colloidal radioalbumin should not 









be administered to nursing moth- 
ers because iodide Is excreted In 
human milk. In women of child- 
bearing age, radlopharmaceuti- 
cals may be. administered during 
or immediately following a men- 
strual perlod to minimize the pos- 
sibility of administration during 
pregnancy. 

adverse reactions A few iso- 
lated instances of generalized 
urticarla or dermatitls have been 
reported in patients receiving an 
aggregated albumin preparation. 

ALBUMOTOPE-H (Squlbb 
Aggregated Radio-lodinated [1'?!] 
Albumin [Human] for Liver Scan- 
ning), an aqueous colloldal formu- 
lation of radio-iodinated micro- 
aggregates of human serum albu- 
min, contains 1-10 mg. of heat- 
aggregated (colloldal) human se- 
rum albumin per cc. The sterile, 
nonpyrogenic preparation also 
contalns 0.996 benzy! alcohol as a 
preservative. 

References: (1) Charkes, N. D., 
and Shlansky, E.: J. Albert Einstein 
Med. Center 12:126 (Aprii) 1984, (2) 
Schwabe, A. D., and Bender, M. A., in 
Biahd, W. H., ed.: Nuclear Medicine, 
New York, McGraw-HI!!, 1965, p. 297, 
(3) Taplin, G. V., et al: J. Nucl. Med, 
5:259 (April) 1964. 


Albumotope--H 
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Division of Nuclear Medicine 
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RADIOLOGIST, 
SURGEON, 
NORELCO SURGEX 











The accompanying photographs were all taken during 
actual surgical procedures. 


(1) Experimental animal research, an exploration of the canine cir- 
culatory system. 


(2) Surgex performance in orthopedic procedures is substantially doc- 
umented in thousands of successful operations. 


(3) The ventricle of an 88 year old female patient receives a platinum 
tipped cardiac pacemaker connection. 


(4) Bronchoscopy for lung biopsy with TV guidance. 


(5) and cover: Intracranial procedure to implant radioactive yttrium 
in the pituitary gland—drilling through sphenoid sinus walls—to relieve 
pain in widespread metastatic disease. With Surgex, this delicate 
operation is completed in an hour. 


(6) Cholecystectomy on TV—a life-saver in this case. The operation 
was over, yet the TV image indicated the possibility of an uncalcified 
stone in the common duct. C arm position was changed for another 
view, a cassette fitted and a radiograph taken proving the presence 
of the stone—which would have proved fatal to this patient. 











THE MOST VERSATILE 
UNIT OF ITS KIND 


In addition to the procedures shown, radiologist- 
surgeon teams find the extreme flexibility and mo- 
bility of the Surgex unit permit almost unlimited 
application in the O.R. Radiologists frequently use the 
Surgex wherever fluoroscopy or radiography is called 
for in the hospital—in emergency rooms, intensive 
care units, cardiac monitoring units, cast rooms, and 
as a back-up unit in the Radiology Department. 


Here are a few of the outstanding features and appli- 
cations of the Norelco Surgex. 


e The only unit in which x-ray generator and controls, 
x-ray tube and shield, image intensifier, TV camera 
and all TV controls are incorporated into a single 
mobile unit. 


e 19" monitor is mobile and can be positioned for 
optimum viewing by O.R. team. 


e TV image can be viewed under normal surgical 
lighting conditions. 


e Designed for sterile procedures, image intensifier 
contacts patient or table outside the sterile field. 


e Repeated views from 0° through 90° are obtained 
within seconds. 


e Extra 21" depth of C arm reaches across and 
around the patient. 


e Quick, free floating C arm movements are balanced 
in all planes. 


e Built-in facilities for record radiography on cassettes 
up to 10" x 12". 


e Norelco 6" Image Intensifier and Plumbicon® tran- 
sistorized TV chain with automatic brightness stabil- 
izer, produce images of incomparable clarity to 
achieve most information at lowest radiation levels. 


e Additional monitors can be connected to the Surgex 
control for broadcast to other hospital areas and 
classrooms. 


e With Norelco Video Tape Recorder, images and 
procedures can be stored for later reference and 
teaching. 


e Vertical travel of Surgex allows coverage at operat- 
ing levels 42" to 54" above the floor with objects as 
close as 3" from intensifier input screen. 


Norelco 


NORTH AMERICAN PHILIPS COMPANY, INC. 
Medical Division, 100 East 42nd St., New York, N.Y. 10017 
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The 
most important 
announcement from 
Abbott Radio-Pharmaceuticals 
since Abbott's entry 
into the nuclear field. 
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AbbottL boratoriec is now 
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TM—TRADEMARK 


in Nuclear Instruments 








The LOGIC Series—the most compact counting systems ever designed— 
is available now in 3 models. 


The LOGIC Counting Systems offer: 

ə Compactness (micrologic integrated circuitry) 

e Dependability (pre-tested for 40 hours) panman iiao 

ə Portability (25-35 Ibs.) contact your Abbott ai 
ə Versatility (choice of 3 models) 


who knows both instruments 
ə Quality (backed by Abbott) and radio-pharmaceuticals 


807468 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 
Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 





People who don't like barium Sulfate 
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..love Barosperse 


Exacting radiologists love it 
because of its diagnostic excellence 
and more rapid procedure time 


Barosperse is by far the most used of all barium sulfate formulations. Used for upper or 
lower G.I. series, this superior formulation has the fluidity and coatability to fill in the 
folds and convolutions of the entire G.I. tract... the greater opacity to provide sharp, 
accurate, readable visualizations in radiograms ... and the rapid transit necessary to 
speed barium procedures. Superior small bowel delineation is frequently accomplished 
in as few as 30 minutes. 


Reluctant patients do...because of its 
"Milk Shake" palatability and 
faster examination time 


Smoother texture, creamier consistency and greater palatability reduce patient reluc- 
tance and help eliminate "gagging." The rapid movement of Barosperse through the 
G.I. tract speeds the radiologic procedure, saves time and soothes patient edginess. 
The pleasant flavor of Barosperse gives patients an upper G.l. barium meal that is 
close to a “milk shake" in flavor and consistency. 


Small wonder Barosperse is a preferred barium formulation by both radi- 
ologist and patient. 


BAROSPERSE 


(Barium Sulfate U.S.P. Formulation) 


Available in individualized single-dose bottles, disposable enema units and in bulk. 


Caution: Federal law prohibits dispensing without a prescription. 


Mallinckrodt 2 


Mallinckrodt Pharmaceuticals * St. Louis, Missouri 63160 





Du Pont TR conducts discussion of artifacts. Slide shown is a 
demonstration of fixer contamination of developer. 


| 





Du Pont focuses its science and 
energy on Diagnostic Clarity... 

and that includes helping your staff 
maintain good technical discipline. 


Today's pace in most Radiology Departments poses a problem 
to radiologist and technologist alike: How to get the examinations 
out promptly and still maintain high diagnostic standards. 


Your Du Pont Technical Representative is prepared to 

give you considerable help with this problem by conducting 
programs with your staff on various technical aspects 

of achieving Diagnostic Clarity. Some of the subjects are: 


Darkroom Pathology —film artifacts and their elimination. 


Temperature Control in Processing—a useful tool 
to control density, contrast and uniformity. 


The Du Pont “Bit System" —a unique system that helps 
establish greater precision in technic changes. 


Intensifying Screens— use and maintenance for best service. 


These training programs are prepared by Du Pont 
technical experts at our laboratories in cooperation with 
our field representatives. They help your people use 

the tools of radiography to best advantage and free you 
to devote more time to diagnosis and other duties. 


Ask your Du Pont TR about arranging a series of meetings. 


CRONEX* X-ray Products 


pat OFF 


“Where there’s nothing 
more important 
than time” 





Time is precious to everybody at an 
x-ray diagnostic table. That’s why 
many time-saving features were built 
into the Photomechanisms cinefluo- 
rographic cameras, the only cameras 
engineered and designed specifically 
for medical image intensifiers. Here 
are five outstanding features of the 
Photomechanisms cameras and what 
they mean to the radiologist, techni- 
cian and patient: 


e Preloaded magazine replaced in 
seconds—snap on a fresh magazine — 
and you're ready for photography. bi 


e Four quick-change film speeds, 7⁄2 
to 60 pic/sec — diagnostic versatility 
for the radiologist, cardiologist and 
hemodynamicist, all at one x-ray 
table. 


e Reduced patient exposure— syn- 
chronized pulse-mode camera con- 
trol minimizes x-ray on-time. 


e High reliability, time-tested, provid- 
ing long periods of constant use 
without failure. 


e High quality pictures, jitter-free 
photography, achieved by precision 
intermittent film movement with 
dual registration pins. 


Other features of both Photomechanisms' 35 mm and 16 mm models include 
automatic synchronous phasing, precise interchangeability of all magazines, 
and light weight. Because of these operating advantages, Photomechanisms 
cameras have become standard original equipment on virtually all photo- 
graphic image intensifier systems sold in the U.S. For technical details on 
both cameras and how they can save time at your x-ray diagnostic table, too, 
write us directly or contact your x-ray equipment manufacturer. 


MODEL 482 
35-MM 











A subsidiary of LogEtronics, Inc. 





15 Stepar Place, Huntington Station, N. Y. 11746 . Tel: (516) 423-4411 
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Red Seal X-ray film on 
Melinex polyester base 


The premium Red Seal X-ray film now 
being supplied is made with an entirely 
new and highly efficient emulsion coated 
on Melinex polyester base and is designed 
to produce maximum radiographic 
information. 

Red Seal on Melinex base is a high 
speed film with excellent resolving 
power, resulting in minimum exposures 
and sharp, clean images. Fog is at an 
absolute minimum for a film of this speed. 
This new Red Seal emulsion will give 
equal satisfaction throughout the entire 
medical KV range. 


Standard X-ray film on 
Melinex® polyester base 


Standard X-ray film on Melinex base, 
like Red Seal, is designed to produce 
maximum radiographic information. 

This fine film offers all the qualities 
sought by radiologists: high contrast, 
medium speed, fine grain (particularly 
suitable for use with high KVP 
techniques); exceptionally low fog level, 
and the famous Ilford batch-to-batch and 
box-to-box consistency. 

Standard X-ray emulsion on Melinex 
base is particularly recommended for 
all investigations where the highest 
contrast and definition are required. 


Both Ilford Red Seal and Standard X-ray films on Melinex assure superior 
performance in all “full cycle” and “‘half cycle” processing systems. In addition, 
these new films permit substantial reduction in drying temperatures. 
Packings include 300 and 500 sheet economy bulk packs, and 75 and 25 sheet 
cartons in all popular sizes. We invite a trial test of their excellence. 


KN 


ILFORD INC. 


601 West 26th Street, New York, N. Y. 10001 


1217 East El Segundo Boulevard, El Segundo, Cal. 90245 


3566 Elm Street, Hapeville. Ga. 30054 





RECOMMENDED READING IN ROENTGENOLOGY 


Watch for These New Books Now in Press... 








[] X-RAY DIAGNOSIS OF CONGENITAL CARDIAC DISEASE by Larry P. Elliott and 
Gerold L. Schiebler, both of University of Florida College of Medicine, Gainesville. With 
a Foreword by Paul C. Hodges. July '68, about 208 pp., about 221 1l., 3 tables. 

[] FUNDAMENTAL PROBLEMS IN SCANNING compiled and edited by Alexander 


Gottschalk and Robert N. Beck, both of Univ. of Chicago, Ill. (With 39 Contributors) 
Sept. '68, about 464 pp. (7 x 10), 299 il., 12 tables. 


[] PNEUMOMYELOGRAPHY by Jan Jixrout, N eurologic Clinic, Prague, Czechoslovakia. 
Translated and edited by John A. Goree, Duke University School of Medicine, Durham, 
North Carolina. Sept. '68, about 400 pp. (634 x 934), 553 il., 28 tables. 


[] INTRODUCTION TO MEDICAL DECISION MAKING by Lee B. Lusted, Univ. of 
Oregon Medical School, Portland. Oct. '68, about 328 pp. (634 x 934), 127 il. 


[] THE LUNGS IN SYSTEMIC DISEASES by Eli H. Rubin and Stanley S. Siegelman, both 
of Albert Einstein College of Medicine, New York City. Oct. '68, about 372 pp. (7 x 10), 
360 il. (2 in full color), 7 tables. 


10 Outstanding New Books That Belong 
in Every Roentgenologist’s Library 


C] MEDICAL RADIOGRAPHIC TECHNIC [|] ROENTGENOLOGY OF THE SPLEEN 


(3rd Ed., 2nd Ptg.). Rewritten by William AND PANCREAS by Josef Rosch, Charles 
L. Bloom, Jr., John L. Hollenbach, and Univ., Prague, Czechoslovakia. Nov. '67, 
James A. Morgan, all of the Technical 3/6 pp. (634 x 934), 434 il., $29.75 


Service 2 pt., Gene ih lei ibi ya [] LUNG CALCIFICATIONS in X-Ray Di- 
pany, Milwaukee. Originally T tne agnosis by Emanuel Salzman, Univ. of 
editorial d of Glenn W. Files Colorado School of Medicine, Denver. Jan. 
MAN 1945). Jan. ' , 368 pp. LE x 10), 510 '68, 132 pp. (634 > x 934), 74 il.. $7.50 


., 7 tables, $11 p. 
" a. OTHE FUNDAMENTALS OF X-RAY 
oO SELECTIVE RENAL ARIERIOGRA AND RADIUM PHYSICS (4th Ed., 4th 


PHY: Its Application to the Diagnosis of Pig.) by Joseph Senan: aww Ta, 
Renal Vascular and Parenchymal Lesions t 68. 498 206 il. 16 tables 
by Ivan L. Bunnell, State Univ. of New Len {URE Ve, qus ppu AA Hs 30 (90168 


York at Buffalo. April '68, 248 pp. (634 X $10.50 | 

934), 183 il., $18.75 [] TREATMENT FOR CHROMOPHOBE 
rj HODGKIN'S DISEASE compiled and ADENOMA by Hendrik J. Svien and Mal- 

edited by David W. Molander, Cornell colm Y. Colby, Jr. Both of Univ. of Minne- 

Univ. Medical College, and George T. SOM Roche ster. July ‘67, 116 pp. (654 

Pack, New York Medical College. Both of 934), 60 il, 15 tables, $7.50 

New York City. (With 7 Contributors) May [] MAMMOGRAPHY by John N. Wolfe, 

'68, 228 pp. (7x 10), 121 il., 39 tables, Woman's Hospital ( Hutzel Eaa s De- 

$15.00 troit. May ’67, 168 pp. (815 x 11), 191 il., 
[] PNEUMOENCEPHALOGRAPHY (2nd 29 tables, $12.50 

Ed.) by E. Graeme Robertson, Royal Mel- [|] RADIOLOGICAL PHYSICS (2nd Ed.) by 

bourne Hosp., Australia. Jan. '67, 832 pp. M. E. J. Young, British Columbia Cancer 

(7 X 10), 954 il. (70 in color), 8 tables, Institute, Vancouver. May '67, 616 pp., 244 

$30.50 il., $16.50 
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BI-PLANIE SYSTEMS SPECIAL PROCEDURES 








Dynamic Diagnosis 


Whatever your particular procedure—cerebral, cardiac or abdominal— 
General Electric special procedures systems are engineered to provide the 
flexibility to match personal requirements. Alternate or simultaneous re- 
cording in two planes of the fluoroscopic or radiographic image delivers 
a dynamic view. Consistent results are achieved with either cine or rapid 
film changers. m Each General Electric special procedures installation is 
tailored to meet the range of your particular procedural requirements. Just 
tell your GE representative what you expect to achieve. Hell provide the 
system — intensifiers, specialized table, generators, TV, cine, rapid film 
changers, and other equipment—necessary to deliver the dynamic diag- 
nostic information required. 


Progress is our most important product 


GENERAL QA ELECTRIC 


X-RAY DEPARTMENT * MILWAUKEE, WIS. 53201 
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MILLIONS OF RADI@GRAPH 
AND THOUSANDS OF 
INSTALLATIONS LATER: A FUL 


REPORT ON THE KODAK RP 
X-OMAT SYSTEM 


These year-and-a-half figures show 
Kodak 90-second Processing has been 
widely accepted by the medical com- 
munity. Various studies and reports by 
radiologists are now in, and they begin 
to show the reasons for the overwhelm- 
ing acceptance of the revolutionary 
Kodak 90-second processing system. 

In brief, the consensus is that while 
maintaining quality, it saves wear and 
tear—on patients, radiologists, support 
personnel, and hospital facilities. |t 
means greater efficiency, better patient 
care, capability to handle increased 
case loads in existing facilities, reduced 
examination-room occupancy per pa- 
tient. And it means radiographs of the 
same uniformity, high image quality, 
and diagnostic reliability radiologists 
have been expecting and getting from 
Kodak for years. 

All of this is easy to claim, of course. 
But it’s borne out by studies and re- 
ports from radiologists who have used 
the system for more than a year. Let's 
look briefly at some statistics. 


Increased efficiency 


According to an early study, it was 
Projected that 90-second processing 
could mean the capability to handle 
an 18-percent work-load increase over 
conventional 7-minute processing. In 
dispersed Processing installations (an 
RP X-Omat Processor for each two ex- 
amining rooms) it was calculated that, 


on the average, examination-room oc- 
cupancy could be reduced up to 25 
percent; in terms of additional work- 
load capacity, that would mean an In- 
crease in patients per day of 31 per- 
cent over 7-minute central processing. 
Radiologists using the Kodak 90-second 
processing system have found that ii 
has more than lived up to the predic- 
tions of this study. 


Patient benefits 


In terms of the patient, virtually imme- 
diate delivery of dry, ready-to-read 
films means greater comfort, better 
care. There's no more shuffling patients 
in and out of examination rooms while 
waiting for film-adequacy checks; and 
because of immediate adequacy 
checks, there are no more patient call- 
backs. In terms of patient comfort, 
there's reduced time under anesthesia, 
no hall waiting, and less time away 
from the patient's bed. This increased 
patient comfort is particularly evident 
in serial examinations. 


Radiologist benefits 


The Kodak 90-second Processing sys- 
tem gives the radiologist the precious 
gift of time. As the number and com- 
plexity of radiological examinations 
grow (and the shortage of radiologists 
becomes more acute], the demands up- 
on a radiologist's time increase pro- 
portionately. Almost immediate avail- 
ability of finished films permits greater 
utilization of examining rooms, thus 
extending the effective time of the ra- 
diologist and his staff. Time-consuming 
patient call-backs are eliminated, as 





radiographs can be checked befor 
patients leave the examination room 
Just as important, the radiologist ha 
better control of radiographic quality 

Dispersed 90-second processing uti 
lizing the Kodak system enhances these 
benefits. There's no time-consuming 
transportation of bulky cassettes tc 
and from central Processing. Processec 
radiographs remain with the radiolo- 
gist or technologist until the examina. 
tion has been completed; finished films 
are not subject to misfiling or loss. 


Hospital benefits 


For the hospital radiologist and the 
radiologist in private office Practice, 
the Kodak 90-second Processing sys- 
fem means greater economy through 
greater staff efficiency. Also it means 
that examination facilities that seem 
to shrink day by day under increasing 
case loads can do the job without fur- 
ther expansion. In some cases, hospi- 
tals have reported that faster patient 
service through rapid film access has 
actually shortened patients’ stays in 
the hospital. Dispersed installations 
further increase efficiency (examina- 
tion-room occupancy time may be de- 
creased by as much as 25 percent). 


Benefits to the technologist 


The technologist benefits, too, by be- 
ing able to do his job more efficiently. 
For one thing, immediate film access 


minimizes chances of misplacing or 
misfiling film. For another, quality im- 
proves when the technologist is able to 
check technic before the patient leaves 
the room. In this way, finished radio- 
graphs can be correlated with the 
technic used. This, of course, can prove 
most helpful in instructing students. 
Finally, there is no lost time resulting 
from the confusions of a processing 
backlog; films are processed as rap- 
idly as exposed. Only 6'/; minutes are 
required to process a 20-film series of 
14 x 14-inch radiographs in a Kodak 
RP X-Omat Processor, Model M6. 


What about results? 


Obviously, results are critical. One 
question most radiologists wanted an- 
swered before they converted to the 
Kodak 90-second processing system 





was: what about quality? Millions of 
sheets of film later, it has been con- 
firmed that the Kodak RP X-Omat Sys- 
tem is producing radiographs of high 
diagnostic readability time after time 
...and to the standard of quality 
you've come to expect from Kodak 
x-ray products. Additionally, because 
rapid processing permits immediate 
correlation of technic and results, 
quality improves still further. And for 
greater versatility, there are now three 
films from which to choose, depending 
upon the radiographic situation. 


Changing to "90" 


The compact Kodak RP X-Omat Proces- 
sor, Model M6, is the first processor de- 
signed for 90-second processing. After 
a year and a half of use in private offi- 
ces, clinics, and large hospital depart- 
ments, it's proven to be the answer to 
today's and tomorrow's processing 
needs. It takes less than 5 square feet 
of floor space and so is ideally suited 
to a wide variety of installation situa- 
tions without extensive renovations. 
Yet with its 60-inch-per-minute capac- 
ity it gives the faster service, smoother 
traffic flow, and new efficiency of the 
Kodak RP X-Omat System. 


EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, N.Y. 


It pays to have a system 
All elements of the Kodak RP X-Omat 


System — the new films, processor, and 
chemicals — have been carefully built 
by Kodak to work together. Optimum- 
quality radiographs are provided by 
use of these compatible products. It's 
the only fully integrated 90-second 
processing system in the world. By uti- 
lizing Kodak 90-second processing as 
a system, radiologist and technologist 
have an exact knowledge of what they 
are working with and how they can 
expect it to perform. Instead of vari- 
ance, there's uniformity. The results? 
Dependable, predictable service day 
in, day out. 

Learn how the Kodak RP X-Omat 
System can benefit your private office 
and hospital practice. Your Kodak 
Technical Sales Represent- 
ative or Kodak X-Omat 
Dealer will be glad to 
discuss the benefits 
with you. 










The full, precise visualization 
of the gallbladder obtained 
with TELEPAQUE is diag- 
nostically important because 
it assures you that there is 

no cholecystic pathology. The 
fact that TELEPAQUE pro- 
duces a complete picture 
proves the gallbladder is func- 
tioning normally. 

But more important is the fact 
that TELEPAQUE, unlike 
other contrast agents, does 
not passively fill a diseased 
gallbladder. Thusthe absence 
of visualization can be of 
great significance suggesting 
disease. With TELEPAQUE it 
is possible to detect those 
patients with cholecystitis 
who do not have stones. This 
indication of pathology, that 
TELEPAQUE provides adds to 
its reliability for diagnosis. 


Use of TELEPAQUE inaseries 
of 1,207 cholecystographic 
examinations resulted in 
98.3% diagnostic accuracy.* 
TELEPAQUE has been used in 
more than 33,000,000 
patients...an unparalleled 
record of tolerance. 


Contraindications: Contraindicated in ad- 
vanced hepatorenal disease or severe impair- 
ment of renal function, severe gastrointestinal 
disorders that prevent absorption, and in pa- 
tients sensitive to iodine compounds. 


Precautions: Severe, advanced liver disease 
may interfere with metabolism of Telepaque, 
thus increasing the excretory load on the kid- 
neys. Although renal difficulty has rarely been 
attributed to Telepaque, renal function should 
be assessed before cholecystography in 
severe, advanced liver disease, and renal out- 
put and hepatic function should be observed 
for a few days after the procedure. Patients 
with preexisting renal disease should not re- 
ceive high doses of cholecystographic media. 
Possible renal irritation in susceptible indi- 
viduals could result in reflex vascular spasm 
with partial or complete renal shutdown. Cau- 
tion is advised in patients with coronary dis- 
orders, especially those with recent symptoms 
of coronary artery disease. Blood pressure 
should be observed after administration of 
cholecystographic media to these patients. 
Elevation of protein-bound iodine for several 
months and false positive urine albumin tests 
(for three days) may occur after ingestion of 
iodine-containing cholecystographic media. 
Adverse Reactions: — Most reactions are mild 
and transitory; serious side effects are very 
rare. Gastrointestinal effects (diarrhea, 
cramps, nausea, vomiting) are the most com- 
mon. Usually the diarrhea consists merely of 
a few loose stools, although in isolated cases 
it may be severe. A mild stinging sensation 
during urination may occur, and rarely, skin 
rash, urticaria, pruritus, and flushing. One 
case of thrombocytopenia has been reported 
in a patient with a history of conjunctival 
hemorrhages. Subjective complaints have 
been: dryness of throat, burning on swallow- 
ing, heartburn, sore throat, dizziness, and 
headache. 

Usual Dosage: 3 Gm. (6 tablets) at night after 
a light supper. 

Supplied: Tablets of 500 mg., envelopes of 
6 tablets, boxes of 5 and 25 envelopes; also 
bottles of 500. 


*Baker, H. L., Jr., and Hodgson, J. R. (Mayo Clinic and Mayo Foundation): Further studies on the 


accuracy of oral cholecystography, Radiology 74:239, Feb., 1960. 


T i G in oral cholecystography and cholangiography 
e epaq ue provides the accurate picture with excellent tolerance 


brand of lopanoic acid 


i WINTHROP LABORATORIES 
(Winthrop) PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS NEW YORK, N.Y. 10016 


NEW 
EQUIPMENT- 





SIRESKOP 2 10/6" SIRECON DUPLEX INTENSIFIER 

New 2-speed 90/90 x-ray table with Dual 10/6” image 

fully automatic spotfilm-device Intensifier tube with over 4000 x gain 
Especially designed Magnified view with high detail on 6” pattern 


for modern image 


Employed for all TV-Fluoro and Cine studies 
intensifier technique 


| | Automatic brightness control 
Expansion possible 


Pulsed operation 
to full remote control 


Variety of optionals 


NEW $ 
CONCEPTS ENS 





UBECRANE 3D 3 PHASE TRIDOROS 5S 
ubecrane Three-phase generator with high capacity 
vith extreme rigidity for all diagnostic techniques 
ffortless positioning Automatic exposure timing 
ow inertia with Programmed tube load 
nique counterpoise system Three techniques selectable: 
Vide coverage KV MA sec 
|| functions controlled centrally KV MAS 
KV (programmed operation) 


SIEMENS MEDICAL OF AMERICA INC., 685 LIBERTY AVENUE, UNION, N. J. 07083 


In Canada: SIEMENS MEDICAL OF CANADA LTD., 4943 Sherbrooke St. West, Montreal 6, Quebec 
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A COMPLETE RADIOGRAPH OF THE ENTIRE MOUTH 
ON A SINGLE FILM...IN SECONDS WITH 


PANOREX 


Panorex gives a clear panorama of all dental structures. Midline 
and centrals are indicated twice. Clear center area is due to 
absence of radiation when chair shifts the patient automatically. 





Here the clear center area is eliminated by cutting 
the film on the midlines. In pedodontics, ortho- 
dontics, serial extractions etc., Panorex is 
unequalled. 







Remote control 
90KV—15MA 
for both 

periapical and 
cephalometric 
radiography. 








T 





Only with Panorex can such diagnostic detail be 
obtained on an unusual case like this involving 
many supernumerary teeth. Just one exposure 
compared to the 14 to 18 for the usual full mouth 
series. 


seating the patient and shooting the 


picture takes under two minutes 
with Panorex. Tubehead rotates 
around patient's head to record the 
complete oral cavity. Synchronized 
fiim and image conform to dental 
arch. Chair shifts automatically, 
changing rotation from one side of the 
arch to the other while bypassing the 
spine. X-ray beam is off during shift, 
and resulting image is essentially uni- 
form in size. Let us tell you more 
about Panorex, the revolutionary ma- 
chine that gives a complete radio- 
graph of the entire mouth in 1/10th 
of the time needed for a full mouth 


series. Write 


S.S. WHITE COMPANY X-RAY DIVISION 


F PENNSALT CH 


ALS CORPORAT 


JN 


COMMUNITY DRIVE, GREAT NECK, NEW YORK 11021 





No two ways 
about redi-FLOW 


(Gastric Suspension Barium Sulfate 30% w/w) 





It’s the pre-mixed, 











GASTRIC SUSPENSION / 


-fedi-HOW" — 


stable suspension, 


barium-in-a-can 


-. BARIUM SULFATE 30% WM 


that's always the same. 





No two ways about redi-FLOW™ (gastric suspension barium sulfate). 
It’s always the same. Get the picture you want with the same patient at 
later dates because there is no variable factor in the mixing. redi-FLOW '" 
(gastric suspension barium sulfate) is always ready-made to the same 
specifications of barium content, of specific gravity, of suspension, and 
of flow properties—day after day, month after month. It flows evenly 
as a consistent, uniform column of barium—doesn't precipitate in gastric 
fluid or small bowel. Your patients will love it. But don't let them have 
all the pleasure... try some yourself... it tastes like a good milkshake. 
No two ways about it—-you'll like redi-FLOW™ (barium sulfate sus- 
pension). Test it by using the coupon. 


FLOW PHARMACEUTICALS, Inc. 


\ 

i 

| Subsidiary of Flow Laboratories, Incorporated 

1070 Linda Vista Avenue, Mountain View, California 94040 


Send redi-FLOW™ (gastric suspension barium sulfate , 30% w/w) samples to: 


Name 
Address 


City State Zip 








Here’s one 


Profexray accessory 
you just can’t get 
anywhere else. 


Our serviceman. The guy who comes 
along with Profexray equipment. And 
from then on is never very far away 
from it. 

He’s the most important accessory 
you can get with any new x-ray ap- 
paratus. And when he comes from the 
Profexray Division of Litton Indus- 
tries, you can be sure he’s better than 
"just average.” 

As far as we know, our company 
is the only one in this business that 
trains service technicians from scratch. 
Profexray factory-schools teach equip- 
ment design, not just the service man- 
ual. So our serviceman knows more 
than “wire A is supposed to go to 
point B." Much more. And we con- 


tinue to feed him advanced courses and 
tests to make sure he always knows 
the “why”, as well as the “how”. 

The result? He does a better job for 
us. And for you. 

That’s important. Because our re- 
sponsibility doesn’t stop when we de- 
liver top-quality radiological equip- 
ment to you. We make sure it works, 
too. And works, and works, and works. 

We must be doing a pretty good 
job, because our business is growing 
by leaps and bounds. Maybe you'll 
be our next customer. If you are, we 
promise our accessories will be just 
as good as our equipment. 

Including the one you can’t get any- 


where else. 


PROFEXRAY 


DIVISION OF LITTON INDUSTRIES 





AMPLATZ 


Pneumotomographic Chair 


A versatile fully motorized chair for 
pneumoencephalography and remotely con- 
trolled autotomography. Lumbar punctures 
and pressure measurements are easily ac- 
complished in upright or decubitus posi- 
tion thru the window in back of chair 
while the patient is safely immobilized. 


Patient's head is held securely and 
comfortably by polyurethane cushions and 
specially designed transparent head hol- 
ders eliminating rotated radiographs. 
Upright, brow-up and brow-down positions 
in addition to somersault rotation, is 
accomplished by motor or manual drive. 
With the specially designed motorized 
gear system, the patient can be placed 
into the right and left decubitus posi- 
tion for temporal horn studies. 


Autotomography in AP, PA, or lateral 
projections can be carried out in any 
position by remotely activating vibra- 
tion-free power drive, eliminating ex- 
posure fo x-ray personnel. (Additional 
removable cassette holders are provided 
for AP or lateral tomograms. The entire 
holder is vertically adjustable for 
7$").Any size patient can be accomodated 
by the seat and head holder adjustments. 
The infant seat, which is included, can 
be simply attached. 








CHAIR SHOWN IN LEFT LATERAL CHAIR SHOWN WITH INFANT SEAT 
DECUBITUS POSITION ATTACHED 


NEDMAC, INC. MEDICAL INSTRUMENTS DIVISION 
SCIENCE INDUSTRY CENTER 5410 INTERNATIONAL PARKWAY 
MINNEAPOLIS, MINNESOTA 55428 U.S.A. 


NATIONWIDE DISTRIBUTION THROUGH X-RAY DISTRIBUTORS 


Theres nothing new about Dual Head Scanners... 


Weve made them for six years. „g 


Six years of proven clinical effec- 
tiveness with Dual Head Scanners, 
has brought one fact to light... 
don't plan the obsolescence of your 
radioisotope scanner before you 
purchase one. 

The Model 54FD Dual Five is the 
only scanner available that provides 
scallop-free photoscans. The 500 
cm./min. maximum scan rate pro- 
duces two opposed, simultaneous 
photoscans before most other units 
have barely completed the first view. 
An exclusive miniscan system allows 
a whole body scan to fit on a single 
14" x 17" film. A self-contained pa- 
tient couch affords the patient com- 
fort, with no need for additional 
movement. 

The Model 54 may be purchased 
as a single head unit, and can be 
converted to a Dual Head unit right 
in your department. 

Optional accessories include an 
inexpensive positron counting cir- 
cuit and a two-isotope subtraction 
circuit. 

Write for the NEW Dual and 
Single Head, Five and Eight Inch 


Radioisotope Scanner Brochure. TE 
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ohio-nuclear, inc. 
1725 Fall Avenue, Cleveland, Ohio 44113 (216) 621-8142 
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How easily can you 
transiate this prescription 


into treatment? 


m did "a m 


Sup. irae iag 


Cone Sct labialer: 
at Midline 


TAD. loo cm 
1 REGAN Setting) zoyi 
Midline — ^^ DIA IBcm 
2— Set up field &| then 
Oo’ —_—— Kotate Machine 


Technique A = First half of split course 
radiotherapy to pelvis for 
Sq Cell Ca of Cervix 
Machine = Varian 
Area = Total pelvis: from ischial tuber- 
osities to 18 cm superiorly which is 
upper sacrum and from jct of outer and 
middle Y3 of ing ligament. Area includes 
uterus and.all local nodal drainage. 
Dose = 200 Rads/R (M, T, Th, F) 
midplane 
2000 Rads total 
At completion > Radium 
insertion #1 


Tech. A' 


Landmarks 


Same as lech. A. 
Apo Lead Block 


on shadow tray. 
Blocks cx &| 


2—»9 Set up field#|then 
Rotate Machine 0° 


Technique A’= Second half of split 
course following first 
half and first Radium. 


Machine = Varian 

Area = Total pelvis as Tech A with 
added shield of midline pelvic 
structures. 


= 200 Rads/R (M, T, Th, F) 
midplane 
2000 Rads total 
At completion > Radium 
insertion #2 





Varian's new linear accelerator, Clinac 4 


If yours is one of the modern radio- 
therapy departments equipped 
with a Varian Clinac® deep radio- 
therapy machine, you have a simple 
task. For with all Clinac units, ease 
of function is a primary benefit. 


If you are helping plan a radiotherapy 
installation, investigate today's tech- 
niques: the Varian linear accelerator, 
more widely used in medical centers 
around the world than any other type. 





The new Clinac 4 gives the radiotherapist 

an extra edge on patient setup time, thereby 

making treatment easier. Because of machine 

flexibility, precise accuracy of the fixed isocenter, 

and full rotation of the X-ray head, single and multiport therapy IS 
simplified. Further, a single control pendant with complete accelerator 
and patient-positioning controls, on the treatment couch, 

reduces setup time. 


As well as operational simplicity and reliability, the machine 
provides continuously adjustable, large fields so that you can 
treat large areas with uniform high intensity. Because of 
precision focusing, there is minimum penumbra. Treat- 

ment fields are accurately defined without trimmers. 


All in all, as a total package, Clinac 4 is an 
improved treatment tool. Find out why. 
Contact Varian Radiation Division, 

611 Hansen Way, Palo Alto, 

California 94303; 

290 South Livingston Avenue, 

Livingston, New Jersey 07039; 

Varian A. G., Zug, Switzerland. 


(tA) varian 
radiation division 


coe eg PTT 





In a class by itself—convenient and economical—for 
Retrograde Cystograms. Delayed Cystograms. 
Voiding Cystourethrograms. Retrograde Pyelography. 
Cystokon is unique among contrast media 
Premixed—no powders to measure, no media to mix and dilute 
Pre-sterilized—no bottles to clean, sterilize or autoclave 
Easily administered—by gravity flow or other 
instillation techniques 
Screw-cap bottles—readily adaptable to venoclysis sets 
The high iodine content of Cystokon provides excellent 
contrast and reliable diagnostic quality. It is rapidly 
diffused in the urine for homogeneous opacification. 
Cystokon costs 30-50% less than comparable quantities of 
other commonly used agents. 
A choice of four convenient units speeds procedures — 
100 ml rubber diaphragm vial. 
500 ml screw-cap dilution bottle with 250 ml Cystokon. 
May be diluted to concentrations as low as 1596. Supplied with 
convenient wire hanger for gravity administration. 
250 ml Cystokon screw-cap bottle. Has convenient wire hanger 
for administration by gravity flow. 
250 ml screw-cap dilution unit with 100 ml Cystokon. May be 
diluted to concentrations as low as 12%. Has convenient wire 
hanger for gravity administration. 


(SodiumAcetrizoate 30%) 


DESCRIPTION: Cystokon is a sterile aqueous solution containing 

30% w/v of the sodium salt of 3-acetamido-2,4,6-triiodobenzoic 

acid. Each milliliter of solution contains 0.3 Gm sodium acetrizoate 

(0.2 Gm iodine), not more than 0.05 mg calcium disodium 

edetate as a stabilizer, and not more than 0.15 mg of sodium 
biphosphate as a buffer. The pH of the solution is adjusted to be 
within the range of 7.0 to 7.4. Since the solution itself will not 
support bacterial growth, additional bacteriostatic agents have not 
been added. The solution is somewhat sensitive to light and must be 
protected from strong daylight or direct exposure to the sun. 

CLINICAL APPLICATION: Cystokon has been prepared and packaged 
specifically for cystography and retrograde pyelography. It may 

also be employed in voiding cystourethrography, delayed 
cystography and other appropriate modifications of these techniques. 
CONTRAINDICATIONS AND SIDE EFFECTS: Irritation, common to 
some degree to all contrast media administered for retrograde 
urographic procedures, may be encountered in rare instances. 
Certain pathologic conditions may, in the judgment of the attending 
physician, contraindicate retrograde pyelography and cystography. 
CAUTION: Not for intravascular administration. 


Mallinckrodt 3$ 


Mallinckrodt Pharmaceuticals « St. Louis, Missouri 63160 
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The Baird-Atomic | 
Autofluoroscope can do things that 


no other scintillation 
camera can. 



















& Fact: The Baird-A cintillation Camera is the only Cam- 
era that can provide quantitation of patient data with real numbers as read directly from 
the front panel. You can d@ cardiovascular dynamics and cerebral blood flow dynamics 
both visually and quantitativ - And you can do lung, pancreas, thyroid, placenta, and 
other static analyses. The Autofluoroscope is the only system that can provide perma- 
nent patient record storage with instant recall of all the original data in unaltered form. 


Up to three areas of quantitation can be outlined by a light pen and presented to the multi- 
ple pen recorder for a graphic display of total organ activity versus time. It is the only com- 
plete instrument having all the high demand computer functions built into the system. 
Let us prove to you that the Baird-Atomic Scintillation Cam- fl BAIRD ATOMIC 
era will do everything we say it will. 33 University Road, - 

Cambridge, Mass. 02138, Telephone: 617 864-7420. Baird- A 

Atamic Fiirnne The Hague. The Netherlands. Baird-Atomic Limited, Hornchurch, England. 
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The British Journal of Radiology 


A monthly publication covering the fields of 


DIAGNOSTIC RADIOLOGY, RADIOTHERAPY, 
NUCLEAR MEDICINE, RADIATION PHYSICS, 
ULTRASONICS, RADIATION PROTECTION, 
RADIOBIOLOGY AND RADIATION CHEMISTRY 


The British Journal of Radiology, which is the oldest radiological jour- 
nal in the world (having started in 1896 as The Archives of Clinical Ski- 
agraphy) now appears in a new format. The average of 80 pages per 
month and the number and excellent quality of the illustrations are be- 
ing maintained and the page size has been increased to 10% X 7% in. to 
allow wider margins. 


An increasing proportion of editorial space is being used to publish 
original contributions in radiodiagnostic physics and technology, cellu- 
lar and human radiation biology, the techniques for clinical investiga- 
tion using labelled compounds and in other rapidly growing fields on 
the fringe of radiology. A series of review articles on subjects of topical 
medical and scientific interest has also been inaugurated in addition to 
the presentation of selected papers which have been read at meetings 
of The British Institute of Radiology (of which this Journal is the offi- 
cial organ). 


obtainable from 


THE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON, W.1 


and from leading booksellers all over the world 
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You can 


Pain has many faces...on the 
patient...on the impersonal reticle of an 


B 
patient oscilloscope... but, however you view it, patient 
m j discomfort and pain are ugly faces... 
discomfort: 


Wolf X-Ray is justly proud of their 

contribution to the diminution of patient discomfort 
by their development of the new, improved 
disposable enema tip, rewarded with the 
confidence and endorsement of the profession 
throughout the world. 


Ease of insertion and firmness of retention, coupled 
with the truly hygienic value of disposability 
makes the Wolf “N” Tip the choice of the great 
majority of practitioners everywhere. Are 

you taking advantage of the values of the Wolf 
disposable ''N' Tips?...Or are you viewing one of 
the faces of pain and discomfort?... 


Available in three sizes—Adult, Junior, and non 
self-retentive Infant style, the Wolf disposable “N” 
Tip is available to you as close as your nearest 
dealer. Won't you ask him to show you the end of 
your troubles? ... From Wolf—dedicated to 

create Tomorrow's Traditions... Today.. 


NEW YORK e CHICAGO œ LOS ANGELES e. TORONTO 
Executive Offices: 182-20 LIBERTY AVENUE, JAMAICA, NEW YORK 11412 
AFFILIATES: WOLF DENTAL FILM MOUNT CORP. e WOLF RADIATION PROTECTION CORP. 





Remarkably sharp spotfilms 
and Bucky films all because of 
a new table: Picker’s Galaxy. 


So say the radiologists now working with 
them. Actually, users of these new Galaxy 
tables tell us they are seeing the sharpest 
spotfilms and Bucky films they've seen to 
date. Anywhere. 

The improvement in sharpness is a func- 
tion of two separate Picker developments: 
a hard-to-believe rigidity coupled with an 
optimized geometry. The vibration-damping 
has been so successful as to eliminate virtu- 
ally all of the usual fuzziness originating from 
unwanted mechanical movements. Actual 
demonstrations of this mechanical rigidity 
are impressive, but the sharpness of the 
spotfilms and Bucky films are more telling 
and we urge critical review of this evidence. 





About the optimized geometry. The colli- 
mating system in the Galaxy table refines 
the relationships of focal spot, shutter-plane 
and film-plane. One example: geometric un- 
sharpness and penumbra are significantly 
lessened by locating the fluoroscopic shut- 
ters 3076 farther from the focal spot than is 
customary. 

And finally: because an automatic coning 
system in the Galaxy table checks the “fog” 
of scattered radiation, there is less radiation 
dosage to both patient and radiologist. 

For details, check your Picker representa- 
tive or write Picker X-Ray, 1275 Mamaroneck 
Avenue, White Plains, N.Y. 10605. 

Picker expedites your work. 


PICKER 
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ie imaging system can "see" more 
tients per day than any other device. 
2ne high-speed imaging system 
isistently yields high-resolution, 
ximum information images. 

Jne such system has a field large enough 
Jo even lungs or liver in a single view. 
ne such system is versatile enough 
et you use all available isotopes for 
iging every organ. 

ust one. DYNAPIX®. 





Which of these capabilities would 
you be willing to do without on a day-in, 
day-out basis? The DYNAPIX — now 
well-proven for both high-speed static 
imaging and intermediate Speed dynamic 
function studies — eliminates the need to 
sacrifice any of them. Write for the 
detailed DYNAPIX story. 

(The DYNAPIX is one of a broad line of 
Picker Nuclear instruments serving 
every isotope-imaging need.) 


PICKER NUCLEAR, 1275 MAMARONECK AVE., WHITE PLAINS, N.Y. 10605. PICKER 


Telepaque: 
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GENERAL INFORMATION 


Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
articles are published with the understanding that they are contributed exclusively to THE AMERICAN Jour. 
NAL OF ROENTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty reprints are furnished without charge to authors, Additional reprints may be purchased according to 
a scale of prices that accompanies galley proofs. As soon as each issue is printed, the type is destroyed except 
for reprint orders in hand. Reprint orders must be returned with corrected galley proof to the Editorial Office 
if additional reprints are desired, 

Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
JovRNAL or RoeNTGENOLOGY, Rapium TuERAPY AND NucLear Mepicine should be addressed to Charles C 
Thomas, Publisher 301-327 East Lawrence Avenue, Springfield, Illinois 62703. (All requests to be submitted 
in writing.) 





Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original should be sent to the Editor. The author should keep a carbon copy, as the original is not returned. 
The name of the author should appear on each sheet of manuscript. Tabular materials should be typed on 
separate sheets; likewise bibliographical lists, footnotes, etc. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic prints of plates 
or slides on glossy paper produce the best half-tones. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the author with initials; title 
of the article; name of the periodical; year, volume and pages. It is requested that the authors use the follow. 
ing as model: 

I. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. T. Dis. Child., 1943, 65, 766—780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted. 





l'or information regarding membership in the American Roentgen Ray Society, address the Chairman of 
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IMPROVED 


Van de Graaff” 
ACCELERATOR 


Improved Model AM Van de Graaff is the result of 





experience gained in 40 previous installations. 


MEETS THE MODERN NEED FOR 
LOW-COST PRECISION THERAPY 


Today’s Model AM 2 MeV Van de 
Graaff Therapy Unit continues to 
keep pace with the trend to low-cost 
precision therapy in leading hos- 
pitals and cancer clinics through- 
out the Free World. And for five 
good reasons: 


e |ts less than 3mm "point source" 
of x-rays allows optimum technics 
for both large and small treatment 
fields. 


e |ts treatment beam is accom- 
panied by negligible penumbra. 


e |ts Roentgen output exceeds that 
of a 5000 curie cobalt source. 


e Its x-ray output will not fall off. 
You can hold treatment techniques 
and parameters constant. 


e |t can be operated easily by a 
technician without a staff physi- 
cist in attendance. 





The Model AM Van de Graaff is a 
reliable, proven source of high- 
energy radiation. lt offers more 
roentgens-per-dollar and has dem- 
onstrated less overall cost-per-treat- 
ment than any other comparable 
supervoltage source available today 
— including radioisotopes. 


Full time use of the reliable Model 
AM 2 MeV Van de Graaff Therapy 
Unit will amplify your technic range 
and expand your patient handling 
capacity. It is backed by the inter- 
national reputation of the leading 
manufacturer of particle acceler- 
ators — High Voltage Engineering 
Corporation. Write Medical Sales. 


Today's Model AM is routinely operated 
by an easily-trained technician. 


HIGH VOLTAGE 
ENGINEERING CORPORATION 


BURLINGTON, MASSACHUSETTS 





Engineering 
excellence... 
a way of life. 
not just a slogan. 
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THE AUTOMATIC SERIOGRAPH CORPORATION 
DIVIS 
Box 5000 
Designers and manufacture 
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rs of specialized x-ray equipment. 


IS YOUR PRESENT 


TABLE 


SPECIFICALLY DESIGNED | 
FOR UROLOGY? 





THE L-F UTILEX /S ... and it's available with 
or without X-ray facilities. Powered to lower 
for ambulatory patients and effortlessly raise 
to your comfort level, it is the perfect table 
for use in private offices, clinics, and small 
hospitals. Harmonizes with modern decor, 
too! GET FULL INFORMATION NOW! 





; WRITE TO L-F FOR BROCHURE OR SEE 
THE L-F UTILEX UROLOGICAL TABLE... YOUR X-RAY EQUIPMENT SUPPLIER. 


“Baby brother” to the famous 
HYDRADJUST Urological Table 


CINCINNATI, OHIO 45215 


DIVISION OF RITTER PFAUDLER CORPORATION 


= LIEBEL-FLARSHEIM COMPANY 
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New aid - 
in diagnosing 


liver disease 


New ALBUMOTOPE-H (Squibb 
Aggregated Radio-lodinated [97] 
Albumin [Human] for Liver Scan- 
ning) offers excellent liver scans 
with exceptionally low radiation 
exposure to your patient. In addi- 
tion, it is rapidly metabolized by 
the reticuloendothelial cells so 
that it may be administered for 
serial follow-up of therapy for he- 
patic abscesses or hepatic malig- 
nancy. And there appears to be 
little risk of sensitivity reactions. 

excellent liver scans Albumo- 
tope-H appears to be free of a 
major disadvantage of I''-rose 
bengal, one of the most widely 
used agents for liver scanning. As 
rose bengal is rapidly excreted in 
the bile, a constantly varying 
amount is present in the liver dur- 
ing the 40 to 60 minutes of the 
scanning procedure.’ This can 
produce a wide range of densities? 
Or "...excessively dark and light 
areas which may give rise to mis- 
interpretations." 

less radiation exposure to pa- 
tients Radiation exposure with 
Albumotope-H is low because of 
rapid metabolic degradation in the 
liver and elimination of the |'?! 
label from the body within 72 
hours, if thyroid uptake is blocked 
by priororal administration of non- 
radioactive iodine. The calculated 
radiation dose to the liver has 
been estimated to be at least 100 
times less than that of an equiva- 
lent dose of colloidal radiogold- 
198 and about 3 times less than 
l'?'-rose bengal.? 

less chance of toxicity Unlike 
inorganiccolloid radiopharmaceu- 
ticals, Albumotope-H is metabo- 
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lized by the body. In contrast to 
radiogold, there is no accumula- 
tion in the reticuloendothelial cells 
and no alteration in their function 
or future capacity. This not only 
means reduced potential for tox- 
icity but also that serial liver scans 
can be done with the same test 
agent. In addition, anaphylactoid 
reactions have not been reported 
in studies of colloidal albumin 
I'**, And only a few isolated in- 
stances of skin reactions have 
been reported. 

a Squibb “first” ALBUMO- 
TOPE-H (Squibb Aggregated 
Radio-lodinated [I'?'] Albumin 
[Human] for Liver Scanning) is a 
Squibb "first" and a new addition 
to a broad line of radiopharmaceu- 
ticals available under the Medo- 
topes* label. The isotope clinician 
in your area or your Squibb Pro- 
fessional Representative will be 
happy to give you additional infor- 
mation concerning Albumotope-H 
and how liver scanning may be of 
value to you in your practice. 

contraindications and pre- 
cautions Radiopharmaceuticals 
should not be administered to 
pregnant women or to persons un- 
der the age of 18 years unless in- 
dications are very exceptional. 
Colloidal radioalbumin should not 





be administered to nursing moth- 
ers because iodide is excreted in 
human milk. In women of child- 
bearing age, radiopharmaceuti- 
cals may be administered during 
or immediately following a men- 
strual period to minimize the pos- 
sibility of administration during 
pregnancy. 

adverse reactions A few iso- 
lated instances of generalized 
urticaria or dermatitis have been 
reported in patients receiving an 
aggregated albumin preparation. 

ALBUMOTOPE-H (Squibb 
Aggregated Radio-lodinated Img 
Albumin [Human] for Liver Scan- 
ning), an aqueous colloidal formu- 
lation of radio-iodinated micro- 
aggregates of human serum albu- 
min, contains 1-10 mg. of heat- 
aggregated (colloidal) human se- 
rum albumin per cc. The sterile, 
nonpyrogenic preparation also 
contains 0.996 benzyl alcohol as a 
preservative. 

References: (1) Charkes, N. D., 
and Shlansky, E.: J. Albert Einstein 
Med. Center 12:126 (April) 1964. (2) 
Schwabe, A. D., and Bender, M. A.. in 
Blahd, W. H., ed.: Nuclear Medicine, 
New York, McGraw-Hill, 1965, p. 297. 
(3) Taplin, G. V., et al.: J. Nucl. Med. 
5:259 (April) 1964. 
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Squibb Aggregated 
Radio-lodinated (1'3!) 
Albumin (Human) for 
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East Brunswick, New Jersey 08816 
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A BIOLOGICAL CONSIDERATION OF 
TREATMENT OF BREAST CANCER by 
George Crile, Jr., Cleveland Clinic, Ohio. July 
'67, 204 pp., 28 ib, 17 tables, $8.00 


AN ATLAS OF PATHOLOGIC PNEUMO- 
ENCEPHALOGRAPHIC ANATOMY by Gio- 
vanni Di Chiro, National Institute of Neuro- 
logical Diseases and Blindness, Bethesda; Man- 
nie M. Schechter, Albert Einstein College oj 
Medicine, New York City; and Ingmar Wick- 
bom, Univ. of Gothenburg M edical School, 
Sweden. Dec. 67, 594 pp. (LE x 814), 926 il. 
(5 in color), $49.50 


CASE OF THE DAY by Benjamin Felson and 
Jerome F. Wiot, both of Univ. of Cincinnati, 
Ohio. Sept. '67, 96 pp. (634 X 934), 91 iL, 
(Amer. Lec. Roentgen Diagnosis edited by 
Lewis E. Etter), $8.50 


PRINCIPLES OF RADIOGRAPHIC EXPO- 
SURE AND PROCESSING (2nd Ed., 4th Ptg.) 
by Arthur Fuchs, Rochester, N. Y. Oct. '67, 
300 pp. (7 x 10), 600 iL, $10.50 


TREATMENT OF HYPERTHYROIDISM 
WITH RADIOACTIVE IODINE: A Twenty- 
year Review by John E. Kearns, Northwestern 
Univ., Chicago. May '67, B8 pps Er il, $6.50 


ROENTGENOGRAPHIC DIAGNOSIS OF 
BLADDER TUMORS by Erich K. Lang, 
Methodist Hosp., Indianapolis. Jan. '68, 152 pp. 
(7 < 10), 94 iL, 11 tables, $9.75 


PERIPHERAL NERVE REGENERATION 
USING NERVE GRAFTS by Leonard Mar- 
mor, Univ. of California, Los À ngeles. July '67, 
120 pp., 72 il.. $6.75 


RADIOLOGY AS AN ART AND OTHER 
ESSAYS by John L. McClenahan, Hosp. of the 
Univ. of Pennsylvania, Philadelphia. June 
67, 104 pp. 3 iL, $5.79 


AIDS TO ETHICS AND PROFESSIONAL 
CONDUCT FOR STUDENT RADIOLOGIC 
TECHNOLOGISTS (2nd Ed) by James 
Ohnysty, Saint Francis H ospital, Colorado 
Springs. Sept. '68, about 196 pp. 
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CANCER THERAPY BY INTEGRATED 
RADIATION AND OPERATION compiled 
and edited by Benjamin F. Rush, Jr. and 
Robert H. Greenlaw. Both of Univ. of Ken- 
tucky College of M edicine, Lexington. With a 
Foreword by Charles Tucker. (W: th 40 Con- 
tributors) Feb. '68, 176 pp. (7 X 10), 58 ib, 82 
tables, $12.75 | 


NUCLEAR EXPLOSION CASUALTIES: À 
Presentation and an Evaluation of Biological, 
Technical and Other Information for Over- 
All Medical Planning by Evert Schildt, Jrs 
Swedish Research Institute of National Defense, 
Stockholm. Dec. '67, 186 pp. 29 il, $10.50 


INTRAVENOUS ABDOMINAL AORTOG. 
RAPHY AND PLACENTOGRAPHY by Mel- 
vyn H. Schreiber, Fred J. Wolma, and Charles 
K. Hendrick. All of Univ. of Texas, Galveston. 
April '67, 68 pp. (7 x 10), 66 il. (3 in color), 
$8.79 


CERVICAL SPONDYLOSIS AND ITS NEU- 
ROLOGICAL COMPLICATIONS by Ber- 
nard H. Smith, State Univ. of New York ai 
Buffalo. Aug. ‘68, about 238 pp. (634 X 054). 
101 il. 


NORMAL RADIOLOGICAL ANATOMY: 
Radiological Optics and Film Interpretation 
by Henry Tillier, Late Professor of Radiology, 
Algiers. Translated and edited by Ronan 
O'Rahilly, St, Louis Univ. School of Medicine. 
March ‘68, 400 pp. 375 fige, 3 tables, $12.50 


SOLITARY METASTASES by Philip Rubin, 
Univ. of Rochester Medical Center, New Y ark, 
and ]erold Green, Zellerbach Saroni Tumor 
Institute, Mount Zion Hosp., San Francisco, 
Aug. ‘68, about 253 pp. 1538 il, 30 tables, 
(Amer. Lec. Radiation Therapy edited by Mil- 
ton Friedman), 
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The molecule 
makes the difference 
in contrast media 








CONRAY 


IMEGLUMINE IOTHALAMATE INJECTION 60%) 


for intravenous urography and 
cerebral and peripheral angiography 


CONRAY-400 


SODIUM JOTHALAMATE INJECTION 66.05) 


for intravenous urography, intravascular 
angiocardiography and aortography 





The new generation of contrast agents... 






In a comparative evaluation of the iothalamates 
with other representative radiopaque media, “The 
;othalamate salts consistently demonstrated less 
systemic toxic effects than the comparable salts 
of diatrizoate, whether administered via the intra- 
venous, intracranial, or intra-arterial route In 
several species. ! 


Here's how the difference shows up... 


Over 300 clinical investigations plus six years of 
extensive use in the United States and many 
foreign countries have established CONRAY and 
CONRAY-400 as good, reliable contrast agents 
having world-wide acceptance. 


Specific comparative studies have in fact pointed 
out such findings as: 


(1) In excretory urography : "Meglumine iothal- 
amate 6096 [Injection U.S.P.] has a higher degree 
of safety than other similar compounds and a 
lower degree of pharmacologic toxicity." 2 


(2) In excretory urography where greater density 
is desired ; "The higher iodine content of Conray- 


lothalamates-different because 
of their chemical structure 








400 (40 per cent) compared with [another con- 
trast medium] resulted in twice as many 'excel- 
lent’ visualizations with the former as obtained 
with the latter. The number of side effects was 
appreciably less with Conray-400, and there 
were no serious or severe reactions... 3 


(3) In cerebral angiography with CONRAY, "In 
all instances, this contrast medium gave an excel- 
lent degree of radio-opacification . .. We have 
been impressed by the absence of signs of dis- 
comfort associated with the actual intra-arterial 
injection of Conray . . . In addition, it has been 
our impression that the patient's subjective com- 
plaints of local cervical discomfort associated 
with periarterial extravasation of contrast medium 
was much less marked with Conray than in 
patients in whom other substances were em- 
ployed.'^ 


Are you aware of the difference ? 


Give the lothalamates a fair clinical trial. Get in 
touch with your Mallinckrodt man and he will 
supply you with the evaluation material you need. 


(see the next page for important product information, including 
statements relating to side effects and contraindications.) 


Products of advanced research in the contrast media field 


CONRAY 


(Meglumine lothalamate injection 60%) 


for intravenous urography and 
cerebral and peripheral angiography 


Product Particulars: 


CONRAY: Each ml. contains 0.6 Gm. meglu- 
mine iothalamate; not more than 0.11 mg. cal- 
cium disodium edetate as stabilizer; not more 
than 0.15 mg. sodium biphosphate as a buffer. 


Angio-CONRAY: Each ml. contains 0.8 Gm. 
sodium iothalamate; not more than 0.135 mg. 
calcium disodium edetate as stabilizer; not more 
than 0.15 mg. sodium biphosphate as a buffer. 


CONRAY-400: Each ml. contains 0.668 Gm. 
sodium iothalamate; not more than 0.135 mg. 
calcium disodium edetate as stabilizer; not more 
than 0.15 mg. sodium biphosphate as a buffer. 


Side Effects: With CONRAY (meglumine io- 
thalamate 6096) these have been minor and infre- 
quent, and include nausea, vomiting, urticaria. 
However, as with any iodinated intravascular 
contrast agent, the possibility of severe reactions 
exists (neurological complications, the so-called 
anaphylactic response and cardiovascular col- 
lapse). With Angio-CONRAY (sodium iothala- 
mate 80%) and CONRAY-400 (sodium iothala- 
mate 66.876) rapid injection has produced a wave 
of warmth or heat passing over the body, often 
associated with flush. Other transient reactions 
infrequently observed are nausea, vomiting and 
bitter taste. In rare instances, injection of a con- 
trast medium has been reported to produce more 
serious reactions including fatalities. Note: Be- 
cause of the possibility of severe reactions to any 
medium, patients should not be left alone for at 
least 15 minutes following injection. 


Caution: CONRAY-400 (sodium iothalamate 
66.876) and Angio-CONRAY (sodium iothala- 
mate 80%) are not intended for use in cerebral 
angiography. For this purpose, CONRAY (meg- 
lumine iothalamate 6096) is recommended. 


Contraindications: Forall three media, caution 
is required in cases involving severe systemic 
disease. In patients with advanced renal disease, 
use with caution and then only when need for 
examination dictates. In patients with a history of 
allergy or those exhibiting a positive reaction to 
the sensitivity test, drugs and facilities for emer- 
gency use must be readily available. 





Mallinckrodt A 


Pharmaceuticals 





Angio-CONRAY 


(Sodium lothalamate injection 8096) 


for intravascular angiocardiography 
and aortography 


CONRAY-400 


(Sodium lothalamate injection 66.896) 


for intravenous urography, 
intravascular angiocardiography 
and aortography 


Precautions: For CONRAY-400, cardiac 
arrhythmias, including ventricular fibrillation, 
have been reported with the use of this medium 
in procedures for visualizing the heart. Such oc- 
currences may be associated with situations in 
which appreciable amounts of relatively undi- 
luted medium enter the coronary circulation. 
Facilities for immediate treatment of such reac- 
tions should be available. 


For more detailed information on these products, 
consult your Mallinckrodt representative or read 
the product package insert. 


Well established — Over 300 published clinical 
studies—Efficacy proven in thousands of patients. 
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Mallinckrodt Pharmaceuticals + St. Louis, Missouri 63160 


AECL’s Cobalt 60 Teletherapy units — the THERATRON and 
ELDORADO family, achieved the shape of things to come when 

the current designs were established several years ago to meet 

rapid advances in the science of Radiology. Atomic Energy 

of Canada, the firm that developed and built the world’s first 
successful Cobalt 60 Teletherapy unit, maintains its premiere 
position in this field with an active development program to 
anticipate every requirement of the Radiologist today and meet the 
demands of the future. With automatic flexibility to handle every 
conceivable treatment position and prescription, Theratrons are now 


built to accommodate complete, computerized automation. 


With an AECL Cobalt 60 Teletherapy unit, the ability of the 
Radiologist is not confined by mechanical limitations. 


— lle ean exercise his knowledge to the full 





and render optimum treatment in the 
shortest time, with the least discomfort 
to the patient. For technical details, 
contact the firm with the longest record 
of proven performance and reliability. 
Sales and service in more than 100 


countries, 


Change? 


— Not if the shape ts right! 
ka 


Just improve the 


efficiency 
$ Atomic Energy of Canada Limited 
Commercial Products 
68.1M P.O. Box 93, Ottawa, Canada * Tel. 728-1841 * Area Code 613 * Cable NEMOTA' 
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The Baird-Atomic 

Autofluoroscope can do things that 
no other scintillation 
camera can. 























| Fact: The Baird- > ocintillation Camera is the only Cam- 
era that can provide qu Atitation of patient data with real numbers as read directly from 
the front panel. You can d@ycardiovascular dynamics and cerebral blood flow dynamics 
both visually and quantitatively, And you can do lung, pancreas, thyroid, placenta, and 
other static analyses. The Aute oroscope is the only system that can provide perma- 
nent patient record storage with instant recall of all the original data in unaltered form. 


Up to three areas of quantitation can be outlined by a light pen and presented to the multi- 
ple pen recorder for a graphic display of total organ activity versus time. It is the only com- 
plete instrument having all the high demand computer functions built into the system. 
Let us prove to you that the Baird-Atomic Scintillation Cam- 


era will do everything we say it will. 33 University Road, A BAIRD-AIOMIG 


Cambridge, Mass. 02138, Telephone: 617 864-7420. Baird- 


The 
most important 
announcement from 
Abbott Radio-Pharmaceuticals 


since Abbott's entry 
into the nuclear field. 


c) 








GAIN THRESHOLD WINDOW 





his is the 
LOGIC™ Well Counter- 
only inches larger than this page 
12% x 4% x13. to be exact 


TM—TRADEMARK 





The LOGIC Series—the most compact counting systems ever designed— 
is available now in 3 models. 


The LOGIC Counting Systems offer: 808468 


e Compactness (micrologic integrated circuitry 


e Dependability (pre-tested for 40 hours —— € 

" Portability 29-39 IDs. contact your Abbott man 

e Versatility (choice of 3 models who knows both instruments 
e Quality (backed by Abbott and radio-pharmaceuticals 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 
Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 





We'd like to make the 


Interpretation of clinical data 
from our Pho/Gamma III 
Scintillation Camera as 


clear-cut as black-and-white. 


Here's a good start: 


7 Black-and-white No. 2: 


Sequential scintiphotos of dynamic changes 
in isotope distribution in both kidneys. 






A NM 789042 
; 9-/9-68 
; R PA-- 
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Black-and-white No. 1: 


Analog chart recording 

showing dynamic changes 

in isotope distribution in l 

both kidneys. K^/|" "e 


Black-and-white No. 3: 


Digital printout on paper tape of dynamic changes in 
isotope distribution (scaler counts) in both kidneys. 


And here's the new 


accessory trio for Pho/Gamma III 
that makes it possible: 





Dual-Pen Chart Recorder & 
Dual-Channel Ratemeter. 


We're introducing three new ways 
to record and follow the dynamic 
distribution of radioisotopes in 
body organs as visualized by Pho/ 
Gamma Ill. 

Analog. Digital. Or photographic. 
Take your choice. Or use these three 
accessories together, for simulta- 
neous, automatic recording of 
in-vivo isotope flux. Not only in the 
kidneys, but in other organs as well. 

The result is therefore a compos- 
ite presentation of information show- 





35-mm Automatic 
Time-Lapse Camera. 


ing much more of the organ or area 
you're investigating. 

Our new chart recorder & rate- 
meter, time-lapse camera, and digital 
printer are but three from the newly 
expanded group of accessories for 
Pho/Gamma III. You'll also want to 
find out about our multidimensional 
analyzer, our magnetic tape system, 
and our Photo/Scope III attachment 
for 1-to-1 scintiphotos. 

And to find out, all you need do is 
call your local Nuclear-Chicago 
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High-Speed 
Digital Printer. 


sales engineer. Or, as always, you 
can write directly to us for complete 
information. 0-243 


Research in the Service of Mankind 


NUCLEAR-CHICAGO 
CORPORATION 


A SUBSIDIARY OF G. D. SEARLE & Co. 
307 East Howard Avenue 

Des Plaines, Illinois 60018, U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 
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Help 





Wanted: 


Medical 


* Doctors 
Pünerofiiói 
—Specialists 

* Nurses 


* Therapists 
* Laboratory and 
X-ray Technicians 


USE THE COUPON TO 
LEARN OF OPPORTUNITIES 
FOR CHALLENGING SERVICE 

ACROSS THE WORLD 





ws 


A Service of CARE 


A nonprofit, nonsectarian 
aid program to share the 
boon of modern medicine 


In 8 countries of Latin America, Af- 
rica and Asia, American and Canadian 
medical teams and specialists are at 
work with MEDICO, a service of 
CARE. Their mission: to upgrade 
medical services for the people and 
train local personnel for the years 
ahead. To meet the continuing re- 
quests for this crucial assistance, 
CARE-MEDICO seeks men and wom- 
en to serve as members of long-term 
teams, for 24 months, or as short- 
term volunteers in specialist pro- 
grams. Specialists in all categories 
are particularly needed, for assign- 
ments of at least one month. For a 
professional and personal experience 
you will treasure, apply today. Write 
for information on the posts available. 


: 

MEDICO, A Service of CARE I 
660 First Ave., New York, N. Y. 10016 s 
* B * l 

Send me information on your programs in: I 
Alghanistan[] ^ Algeria[] Honduras] ! 
Dominican Republic [J Jordan [] 
Malaysia [] Nigeria [ ] Tunisia[] | 
I 

Poor ve ——— and would , 
be interested in serving ................ months. J 
i 

x A:-A——— i 
I 
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I 

VET TRMABEORTENSEUERAPERFORSSORAEBÉNMORAOEKÓNENE SERRA SERENO NIA RRRQPRER REP EP RECTE H 
Space donated by this publication I 


Fits any 2" X 2” 


Viewer or ur 4 


TYPICAL RELEASES 

3-8A INTESTINAL OBSTRUCTION IN THE NEWBORN ... 
55 slides 

3-8B NEUROBLASTOMA AND EMBRYOMA OF THE KID- 
NEY (Wilms’s Tumor) (Part 1) ... 61 SUGGS: saacacse 
by John W. Hope, M.D., Dir. Dept. Radio., Childrens 
Hosp. of Phila, 

4-1 ATLAS OF SPINAL CORD LESIONS (excluding discs) 
Ctl MON, cx cucu eget a¥etineoaeaebiset tans addet mo nee voesee 
by John E. Whiteleather, M.D., Dir. Dept. of Radio. 
Baptist Mem. Hosp., Memphis, Tenn. 






e«99099529029«20900009000999000900902299*9»5208090000€99 


5-2A BOECK'S SARCOID ... 43 slides .......... nne $16.50 
by E. L. Jenkinson, M.D., Dir. Dept. of Radio., St. 
Lukes Hosp., Chicago, lll. 

6-1 CONGENITAL AND DEVELOPMENTAL OSSEOUS 
ABNORMALITIES ... 52 slides ........ nnn nr $18.50 


from Dept. of Radiology and Orthopedic Surgery, Temple 
Univ. Med. Ctr., Phila., Pa. 


ORDER DIRECT—Postpaid U.S.A. Many other serles now available, ask 


for catalog B. 


MEDICAL FILM SLIDE DIVISION 


MICRO X-RAY RECORDER, INC. 
3755 W. Lawrence ° Chicago, Ill. 60625 








THE NEW IMPROVED 


STANFORD 
X-RAY STEREOSCOPE 
—CONSULTATION IN 3-D— 





International usage for 
over 30 years—be up to date 


See Your X-Ray Dealer 


xi es, —MADE IN USA— 
f 3X SCHNEEMAN ELECTRONICS, INC. 
D GRANT'S PASS, OREGON 
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Vital equipment for 
every radiologist who's 
concerned about 
radiation monitoring. 


The film badge. Simple. Convenient. Easy to use. 
What makes it so often the ideal personal radia- 
tion monitor for the radiologist and his staff? 
When it's one of the many thousands supplied 
by our Nuclibadge® film-badge service, the film- 
badge provides a number of unique advantages. 
Accuracy, for example, in the evaluation of low- 
dose, "borderline" exposures. Economy, too— 
you subscribe to Nuclibadge service on a fre- 
quency that matches your monitoring require- 
ments. And you are assured that your exposed 
film and copies of your exposure reports will be 
permanently on file at Nuclear-Chicago. 
Perhaps you'd like to know more about the 
whole subject of personal radiation monitoring, 
exposure limits, and the like. They're all covered 
in our new, 24-page booklet, “Answers to Your 
Questions About Radiation Monitoring." To 
request your free copy, please use the coupon. v- 


NUCLEAR-CHICAGO 


A SUBSIDIARY OF G. D. SEARLE & co. 
307 E. Howard Ave., Des Plaines, Illinois 60018 


Questions About Radiation Monitoring." 





Name 


a 


Address 


M ——— 


City 
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| 
| 
Please send me your booklet "Answers to Your 
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| 
| 
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State Zip 
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If you use 

X-ray equipment 

in an 
out-of-the-way spot, 
we're for you. 


Just about anybody can get 
the equipment to you. But 
what happens after that is 
something else. 

We're realistic enough to 
admit you may need a service- 
man. Right away. Or even if 
you need him a couple of years 
later, you'll need him fast. 

So we can give him to you. 

Which is not to say we have a 
service office in every town. But 
we have one somewhere between 
three minutes and three hours 
away from where you are. No 
matter where. 

And the serviceman you'll get 
is a good one— who knows 
equipment design, not just the 
service manual. In fact, he can 
fix up anything else you have 
sitting around the office while 
he's there, if you want him to. 

You see, our responsibility 
doesn't stop when we deliver 
top-quality radiological 
equipment to you. We make 
sure it works, too. And works 
and works and works. 

We must be doing a pretty 
good job, because our business is 
growing by leaps and bounds. 
Maybe that's because our service 
is just as good as our equipment. 

Even in Last Gasp, 

New Mexico. 


PROFEXRAY 


DIVISION OF LITTON INDUSTRIES 


LH 


515 East Touhy Avenue * Des Plaines, Illinois 60018 
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COMPACTUS 


MOBILE STORAGE SYSTEM 


provides more 
X-Ray film storage 
for you! 


We will show you how 
Compactus can increase 
the capacity of 

your storage space. 
Please send us 

a sketch of 

your floor plan. 








SCHICK X-RAY CO., INC. 


415 Green Bay Road * Wilmette, Ill. 60091 
Phone (312) 256-4700 


M i CROPAQU E now comes 


BARIUM SULFATE U.S.P. FORMULATION premeasured 
a es prepackaged 
sien uia for single-use 

by either route 
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MICROPAQUETTES are now available with 
2 oz. or 4 oz. MICROPAQUE content. Simply empty 
a packet into your mixer, add indicated water, 
mix, and there's your correct dose. Content is 
premeasured by weight, not volume, so it's easy 
to whip up the exact quantity you need, with ac- 
curate control of density, making it as thick or 
thin as you want. Convenient, time-saving. 


e 
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MICROPAQUE DISPOSABLE ENEMA 
KITS contain everything you need for a single 
enema: a plastic enema bag, six feet of tubing 
with a faucet connector on one end, a rectal 
acorn on the other, and 10 oz. of MICROPAQUE. 
To use, simply fill the bag with water, knead the 
bag to mix the charge, and promptly administer. 
\ | Discard after the examination . . . no measuring, 
no pouring, no clean-up, no cross-infection hazard. 


-— -—— E Pa 


— single-use economy 


U E either Way, theres no waste: you mix only as 
d much as you need, one packet or bagful per patient. 
No unused surplus to squander down the drain. No pos- 
sibility of contamination with dust or dirt. 


MICROPA 


Ask your local Picker representative 
bout our apatii inirodesteni ore on either way, you combine the proven virtues of 
icropaquettes an nema AIS. j j 
Call any local Picker office, or write MICROPAQUE with new ease and accuracy in dis- 

Picker X-Ray Corporation, White Plains, New York. pensing. 





Faster film processing, more patients, fewer radiologists have created a probl 


New high capacity Panoramascop 
breaks film-viewing bottleneci 





Fixed standard 18" x 60” view box 
for comparing old films. 
200 x-rays can be loaded into motor- 
driven clear plastic belt. 

(3) Numbered frames on plastic belt pro- 
vide for easy case identification. 
Two 90-watt, 60-inch fluorescent tubes 
gives uniform illumination. 
27-inch wide pull-out shelf wired for 
dictating equipment. 
Built-in indexed storage rack prevents 
lost or misplaced film jackets. 
Pushbutton control at ends of viewer 
moves belt forward and backward. 


(8) 27-inch wide x 20-inch deep pull-out 


writing shelf. 


(9) Base mounted on four ball-bearing 
swivel castors, foot-operated brakes 
on front two. 



















Requires only 13.8 square 
feet of valuable floor space. 


Now busy radiologists can push a button on this new pre-loadable viewer and 
diagnose 200 x-rays at one sitting without film sorting, and the films stay 
available for review by all residents and physicians. 






Fanonamascope 


Patent Pending 
MODEL 200 


by RADX CORPORATION 









One of the many problems plaguing radiology departments today is 


The Panoramascope moves easily from room to room. Weighs 565 
the slow-down in the diagnosis of X-ray film. The new Panorama- 


pounds but rolls easily on heavy duty castors. It is 2814 inches wide, 






Scope Model 200 helps break this bottleneck by saving the radiologists 
time in allowing a technician to sort film and pre-load the film- 
viewer systematically by cases. The radiologists can then spend all 
of his time in film diagnosis. 


This is accomplished by the feature of a clear plastic motorized belt 
that travels horizontally in front of the view box, moves forward and 
backward at two speeds. This clear plastic belt, when fully loaded, 
will hold the equivalent of two-hundred 14” x 17" x-ray film 
negatives. 


These films are loaded in fifty frames numerically labeled one 
through fifty permitting the rapid indexing and reading of at least 
200 x-rays. 


77 inches tall and 7017, inches in length. 


The Panoramascope is also available in a Model 400 which gives 
twice the viewing capacity in the same amount of space as the 200. 


Write for informative brochure and prices to: 


F4 152 m m m m) 
Somr. > 


P. O. Box 19164, Houston, Texas 77024 
or Call collect: 713-468-3230 





This is M 
Standard Equipment for... 





The 
M.E.L SL/5 








is 
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The world 
most advanced 

Linear Accelerator for 
world users. 











A service that starts with your enquiry and involves 
experienced, trained men who'll come to you, anywhere in 
the world. to discuss your particular requirements — and 
make sure that the SL75 is tailored to meet them. 















A service that includes advice on siting and 
installation. A service that continues long after 
you're operational — and treating up to 
90 patients a day — with new technique 
information. 


18 years of unrivalled experience IS 
built into the M.E.L. SL75, the most 
reliable, precision engineered Linear 
Accelerator available. Already selected by , 
hospitals in Australia, Sweden, Holland, 2» 
Malaysia, U.S.A. and throughout | 
the United Kingdom. 


— 


Tua 






Join them. Start by writing for the informative booklet. 





The M.E.L. Equipment Company Limited. 
Manor Royal, Crawley, Sussex, England. Crawley 28787. 
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Any 
minute 
now, 

a professional 
will open 
that door. 
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be He will be one of our 
X-ray technical repre- 

f sentatives, and within 
ro m his own specialized field 


he is as professional as 
0 rd the radiologist himself. 
We are particularly 


proud of our technical representa- 
tives. We've tried to make certain that 
they are carefully trained to be expert 
in handling the various problems 
which occur from time to time in every 
X-ray department. And, we have good 
reason to believe we have succeeded. 

X-ray processing technology is cur- 
rently undergoing dramatic changes. 
“Full cycle,” “half cycle," and even 
newer developments have reduced the 
total processing time of X-ray film 
from minutes to just seconds. 

Chemistry, processors and film 
have all changed. Ilford technical 
representatives regard these changes 
as challenges to their professional 
know-how and they welcome them. So, 
next time you have a knotty technical 
X-ray problem, call in one of our “tech 
reps". We commend him to you. 

He is a professional who can not 
only assist you with problem-solving 
but who will be happy to show you 
how Red Seal on Melinex® will per- 
form in your processing system with 
Ilfomat chemicals. 


3 ILFORD INC. 


West 70 Century Road, P.O. Box 288 
Paramus, New Jersey 07652 


1217 East El Segundo Boulevard, 
El Segundo, California 90245 


3566 Elm Street, Hapeville, Georgia 30054 
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a research concept in radiodiagnostics 


The already simple Tresitope test is 
now more simple 


Easily performed in any hospital or office labora- 
tory with ordinary isotope facilities, the Tresitope 
T, test has been uncomplicated, rapid and inex- 
pensive enough to be used as a general screening 
procedure. Now, however, the 10-test Tresitope 
Diagnostic Kit has been modified to 
permit washing of the resin powder 
by suction methods as well as by 
the older manual-pressure tech- 
nique, thus simplifying the test even 
further. 


the first kit to use I? 

Squibb has utilized I? rather than 
1131 to label liothyronine in the Tresi- 
tope Diagnostic Kit because two 
properties of l'?5 contribute to longer 
shelf life. First, 1125 has a longer half- 
life than 1131 (60 days versus about 
8 days for 1131) and second, 1125 emits 
no beta rays to affect the stability of 
liothyronine. 


reliability with economy 

In addition, the Tresitope Diag- 
nostic Kit utilizes resin powder, which avoids the 
difficulty of preparing different batches of resin 
sponges with identical properties. And the tech- 
nique is consistently reliable, thus representing 
an important refinement in T, testing. 

Finally, because constant agitation, centrifuga- 
tion and multiple pipettings are not required in the 
Squibb Tresitope procedure, large expenditures 
for additional equipment to perform the test are 
not necessary. And, in addition to the 10-test kit, a 
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How Simple 
Can T; Testing 
Get? 


Quantity Pack of 100 tests is available at even 
greater savings. 

Note: While the resin uptake test is a very useful 
aid in the evaluation of thyroid function, it should 
not be used as the sole basis for such an evalua- 
tion. In any patient, the clinical state is probably 
the best indication of thyroid status, and any lab- 
oratory test must be interpreted with caution when 
test results do not agree with clinical evidence. 


Precautions: Use appropriate radia- 
tion precautions in handling, identi- 
fying and discarding all radioactive 
material. Remember that minute 
amounts of radioactivity remain on 
components used in the test, includ- 
ing the polystyrene platform when 
it is used in performing the test, and 
particularly when the Tresitope 
Suction Method is used for a num- 
ber of tests. 
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Squibb Resin Uptake Kit 
with Liothyronine 1° 
Buffer Solution 


For evaluating 
thyroid function 


Medotopes" 


ba^ Squibb Division of Nuclear Medicine 


East Brunswick, New Jersey 08816 





Master jacket is dense, high-impact Fiberglas. Non-sweating; 
won’t crack or bulge. 

Smooth inner surface with widely rounded corners makes it far 
easier to clean than a stainless steel tank. 

Inserts are type 316 stainless steel for rapid heat exchange and 
high corrosion resistance. 

Towel rack included as standard equipment. 


No. STBT iia Fiberglas tank with two 5-gallon inserts 
No. 318-T-H........... Fiberglas tank with two 212-gallon inserts 


No. 346-TV-L. Thermostatic control valve (photo at left) controls 
water temperature automatically; has manual lever for' easy adjust- 
ment to desired temperature. Includes mixing chamber, flow control 
valve, check valves, vacuum breaker, replaceable filters and dial- 
type thermometer. 

No. 347-TV-L. Same as above, but without thermometer, vacuum 
breaker and flow-control valve. 

No. 318-TC. Overall tank cover; stainless steel. 

No. 326-TC, Insert cover for 5-gallon insert; stainless steel. 

No. 326-TC-H. Same as above, but for 212-gallon insert. 

No. 318-T-PB. Overflow plumbing, shut-off valve. 





Write for detailed literature 


NORELCO THREE-PHASE SYSTEMS 





E X-RAY TUBE, OPTIMUM LOA 





'EN WITH PHOTOTIMING 
BECAUSE 
OF “FALLING LOAD” 


Most tube loading systems do not fully utilize 
tube capabilities. We automatically load our 
tubes to the fullest extent for every exposure. 
This loading delivers better radiation yields, 
while built-in circuits protect the tube from 
underloading as well as overloading. 


Tube capacity for constant load 





CONSTANT LOAD EXPOSURE Actual exposure time Pre-selected time limit 






Exposure time 


Tube capacity for continuous falling load 
pl 


"FALLING LOAD" EXPOSURE 


"Falling load" is a technique of tube loading 
especially suitable for use with phototiming. It 
produces radiographs of proper density regard- 
less of patient size — without endangering the 
x-ray tube — in the shortest possible times. 


In comparison with other tube loading systems, 
a Norelco generator initially loads tubes to max- 
imum capacity. Then the load "falls" in ap- 
proximate relation to the tube's loading capacity 
as the exposure progresses. When appropriate 
MAS (as measured by ionization chambers or 
photo pickups) is reached, the exposure is auto- 
matically terminated. This method guarantees 
proper radiographic density, yet utilizes the 
tube optimally. 








VERSATILE 
APPLICATION 


Norelco generators are rated (up to 200 KV) to cope with 
all current radiodiagnostic applications: image intensifi- 
cation, cinefluorography, TV fluoroscopy, rapid series radi- 
ography, stereo or biplane applications. Additional 
features: 


€ One factor (KV) selection standard with phototiming. 
€ Two factor (KV and MAS) selections on all models. 


e Three factors (KV, MA, time) can also be used for special 
techniques. 


€ Capable of powering a maximum of four double-focus 
rotating anode tubes. 


e Minimum exposure time: 1 ms. 
e 2575 time increments — even in millisecond range. 
€ Capable of twelve exposures per second at 1000 MA. 


€ Unique solid state radiographic timer with thyristors. 


X-RAY TUBES 


Take advantage of the sharpness produced by high load- 
ability and small focal spots with Norelco Super Rotalix 
tubes. These high speed double-focus rotating anode tubes 
reach required speed within 0.8 second with Norelco three 
phase generators. Tubes are available with rhenium- 
tungsten anodes to preserve radiographic output. Super 
Rotalix tubes are available in the following focal spot 
combinations: 


.03 and 1.2mm 
.06 and 1.2mm 
1.2 and 2.00mm 


Norelco EQUIPMENT 





NORTH AMERICAN PHILIPS COMPANY, INC. 
Professional Products Division, 100 East 42nd St., New York, N.Y. 10017 








SQUIBB 


a research concept in nuclear medicine 





Introducing 


new Technetope Il 


Squibb Technetium 99m 
STERILE GENERATOR 


A FAR SIMPLER GENERATOR ... 

Hooks, hangers, and handles complicate assem- 
bly, so you won't find any on Technetope ll. It's SO 
simple that, after the usual aseptic techniques, 
assembly consists basically of two insertions into 
the generator column. Then attach an eluent bot- 
tle, an evacuated collecting vial, and milk. That's 
simplicity. 


... DESIGNED WITH *''T.D.S." IN MIND 

Time: Technetope II simplicity reduces assembly 
time...keeping radiation exposure to a minimum. 
However, proper radiation safety precautions 
should be maintained at all times. 

Distance: Technetope Il allows you to keep your 
distance. You don't have to be constantly near the 
generator because it is self-milking. And eluate 
collection is made at the side of the unit — away 
from an unshielded port. 

Shielding: Technetope II has another half-value 
layer of lead shielding—without adding a cumber- 
some dispenser, additional cost, or special con- 
tract. 


In addition, Technetope II is readily adaptable 
to tandem milking which provides high concen- 
trations of ??"Tc per ml.— another Squibb first 
and exclusive. 


Technetope Il (Squibb Technetium 99m) Ster- 
ile Generator provides a means of obtaining a 
sterile, non-pyrogenic supply of Technetium 99m 
(??"Tc). "Tc, the short-lived daughter (T!5 — 6 
hours) of Molybdenum 99 (°°Mo, T7 —67 hours), 
is obtained from the generator by periodic elu- 
tion. The amount (in millicuries) of **"Tc obtained 
in the initial elution will depend on the original 
potency of the generator, while the activity ob- 
tained from subsequent elutions will depend on 
the time interval between elutions. 


Warning: Proper radiation safety precautions 
should be maintained at all times. The column 
containing ?**Mo need not be removed from the 
lead shield at any time. The radiation field sur- 
rounding an unshielded column is quite high. 
Solutions of ??"Tc withdrawn from the generator 
should always be adequately shielded. The early 
elutions from the generator are highly radioac- 
tive. For radiation protection, a lead shield for 
the collecting vial is included with Technetope II. 


For additional information on this advanced 
generator or the tandem milking technique, 
please use the coupon below. 


I would like to receive full information on: 


C Technetope* II (Squibb Technetium 99m) 
Sterile Generator 


i 

i 

i 

i 

i C Tandem Milking with Technetope II 
1 

Please attach this coupon to your letterhead 
' — and mail to Medotopes Customer Service Dept., 
P.O. Box #7, East Brunswick, N. J. 08816. 

1 
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Squibb Division of Nuclear Medicine 
East Brunswick, New Jersey 08816 








In a class by itself—convenient and economical—for 
Retrograde Cystograms. Delayed Cystograms. 
Voiding Cystourethrograms. Retrograde Pyelography. 
Cystokon is unique among contrast media 
Premixed—no powders to measure, no media to mix and dilute 
Pre-sterilized—no bottles to clean, sterilize or autoclave 
Easily administered—by gravity flow or other 
instillation techniques 
Screw-cap bottles—readily adaptable to venoclysis sets 
The high iodine content of Cystokon provides excellent 
contrast and reliable diagnostic quality. It is rapidly 
diffused in the urine for homogeneous opacification. 
Cystokon costs 30-50% less than comparable quantities of 
other commonly used agents. 
A choice of four convenient units speeds procedures — 


100 ml rubber diaphragm vial. 


500 ml screw-cap dilution bottle with 250 ml Cystokon. 

May be diluted to concentrations as low as 1596. Supplied with 
convenient wire hanger for gravity administration. 

250 ml Cystokon screw-cap bottle. Has convenient wire hanger 
for administration by gravity flow. 

250 ml screw-cap dilution unit with 100 ml Cystokon. May be 
diluted to concentrations as low as 12%. Has convenient wire 
hanger for gravity administration. 


(SodiumAcetrizoate 3076) 


DESCRIPTION: Cystokon is a sterile aqueous solution containing 

3095 w/v of the sodium salt of 3-acetamido-2,4,6-triiodobenzoic 

acid. Each milliliter of solution contains 0.3 Gm sodium acetrizoate 

(0.2 Gm iodine), not more than 0.05 mg calcium disodium 

edetate as a stabilizer, and not more than 0.15 mg of sodium 
biphosphate as a buffer. The pH of the solution is adjusted to be 
within the range of 7.0 to 7.4. Since the solution itself will not 
support bacterial growth, additional bacteriostatic agents have not 
beer added. The solution is somewhat sensitive to light and must be 
protected from strong daylight or direct exposure to the sun. 

CLINICAL APPLICATION: Cystokon has been prepared and packaged 
specifically for cystography and retrograde pyelography. It may 

also be employed in voiding cystourethrography, delayed 
cystography and other appropriate modifications of these techniques. 
CONTRAINDICATIONS AND SIDE EFFECTS: Irritation, common to 
some degree to all contrast media administered for retrograde 
urographic procedures, may be encountered in rare instances. 
Certain pathologic conditions may, in the judgment of the attending 
physician, contraindicate retrograde pyelography and cystography. 
CAUTION: Not for intravascular administration. 


Mallinckrodt $$ 


Mallinckrodt Pharmaceuticals * St. Louis, Missouri 63160 
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AND THOUSANDS OF 
INSTALLATIONS LATER: A FULL 


REPORT ON THE KODAK RP 
X-OMAT SYSTEM 


These year-and-a-half figures show 
Kodak 90-second processing has been 
widely accepted by the medical com- 
munity. Various studies and reports by 
radiologists are now in, and they begin 
to show the reasons for the overwhelm- 
ing acceptance of the revolutionary 
Kodak 90-second processing system. 

In brief, the consensus is that while 
maintaining quality, it saves wear and 
tear—on patients, radiologists, support 
personnel, and hospital facilities. It 
means greater efficiency, better patient 
care, capability to handle increased 
case loads in existing facilities, reduced 
examination-room occupancy per pa- 
tient. And it means radiographs of the 
same uniformity, high image quality, 
and diagnostic reliability radiologists 
have been expecting and getting from 
Kodak for years. 

All of this is easy to claim, of course. 
But it's borne out by studies and re- 
ports from radiologists who have used 
the system for more than a year. Let's 
look briefly at some statistics. 


Increased efficiency 


According to an early study, it was 
projected that 90-second processing 
could mean the capability to handle 
an 18-percent work-load increase over 
conventional 7-minute processing. In 
dispersed processing installations (an 
RP X-Omat Processor for each two ex- 
amining rooms) it was calculated that, 





on the average, examination-room oc- 
cupancy could be reduced up to 25 
percent; in terms of additional work- 
load capacity, that would mean an in- 
crease in patients per day of 31 per- 
cent over 7-minute central processing. 
Radiologists using the Kodak 90-second 
processing system have found that it 
has more than lived up to the predic- 
tions of this study. 


Patient benefits 


In terms of the patient, virtually imme- 
diate delivery of dry, ready-to-read 
films means greater comfort, better 
care. There's no more shuffling patients 
in and out of examination rooms while 
waiting for film-adequacy checks; and 
because of immediate adequacy 
checks, there are no more patient call- 
backs. In terms of patient comfort, 
there's reduced time under anesthesia, 
no hall waiting, and less time away 
from the patient's bed. This increased 
patient comfort is particularly evident 
in serial examinations. 


Radiologist benefits 


The Kodak 90-second processing sys- 
tem gives the radiologist the precious 
gift of time. As the number and com- 
plexity of radiological examinations 
grow (and the shortage of radiologists 
becomes more acute), the demands up- 
on a radiologist's time increase pro- 
portionately. Almost immediate avail- 
ability of finished films permits greater 
utilization of examining rooms, thus 
extending the effective time of the ra- 
diologist and his staff. Time-consuming 
patient call-backs are eliminated, as 


radiographs can be checked before 
patients leave the examination room. 
Just as important, the radiologist has 
better control of radiographic quality. 

Dispersed 90-second processing uti- 
lizing the Kodak system enhances these 
benefits. There's no time-consuming 
transportation of bulky cassettes to 
and from central processing. Processed 
radiographs remain with the radiolo- 
gist or technologist until the examina- 
tion has been completed; finished films 
are not subject to misfiling or loss. 


Hospital benefits 


For the hospital radiologist and the 
radiologist in private office practice, 
the Kodak 90-second processing sys- 
tem means greater economy through 
greater staff efficiency. Also it means 
that examination facilities that seem 
to shrink day by day under increasing 
case loads can do the job without fur- 
ther expansion. In some cases, hospi- 
tals have reported that faster patient 
service through rapid film access has 
actually shortened patients’ stays in 
the hospital. Dispersed installations 
further increase efficiency (examina- 
tion-room occupancy time may be de- 
creased by as much as 25 percent). 


Benefits to the technologist 


The technologist benefits, too, by be- 
ing able to do his job more efficiently. 
For one thing, immediate film access 


minimizes chances of misplacing or 
misfiling film. For another, quality im- 
proves when the technologist is able to 
check technic before the patient leaves 
the room. In this way, finished radio- 
graphs can be correlated with the 
technic used. This, of course, can prove 
most helpful in instructing students. 
Finally, there is no lost time resulting 
from the confusions of a processing 
backlog; films are processed as rap- 
idly as exposed. Only 6'/; minutes are 
required to process a 20-film series of 
14 x 14-inch radiographs in a Kodak 
RP X-Omat Processor, Model Mó. 


What about results? 


Obviously, results are critical. One 
question most radiologists wanted an- 
swered before they converted to the 
Kodak 90-second processing system 





was: what about quality? Millions of 
sheets of film later, it has been con- 
firmed that the Kodak RP X-Omat Sys- 
tem is producing radiographs of high 
diagnostic readability time after time 
...and to the standard of quality 
you've come to expect from Kodak 
x-ray products. Additionally, because 
rapid processing permits immediate 
correlation of technic and results, 
quality improves still further. And for 
greater versatility, there are now three 
films from which to choose, depending 
upon the radiographic situation. 


Changing to "90" 


The compact Kodak RP X-Omat Proces- 
sor, Model M6, is the first processor de- 
signed for 90-second processing. After 
a year and a half of use in private offi- 
ces, clinics, and large hospital depart- 
ments, it's proven to be the answer to 
today's and tomorrow's processing 
needs. It takes less than 5 square feet 
of floor space and so is ideally suited 
to a wide variety of installation situa- 
Hons without extensive renovations. 
Yet with its 60-inch-per-minute capac- 
ity it gives the faster service, smoother 
traffic flow, and new efficiency of the 
Kodak RP X-Omat System. 


EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, N.Y. 





It pays to have a system 


All elements of the Kodak RP X-Omat 
System — the new films, processor, and 
chemicals — have been carefully built 
by Kodak to work together. Optimum- 
quality radiographs are provided by 
use of these compatible products. It's 
the only fully integrated 90-second 
processing system in the world. By uti- 
lizing Kodak 90-second processing as 
a system, radiologist and technologist 
have an exact knowledge of what they 
are working with and how they can 
expect it to perform. Instead of vari- 
ance, there's uniformity. The results? 
Dependable, predictable service day 
in, day out. 

Learn how the Kodak RP X-Omat 
System can benefit your private office 
and hospital practice. Your Kodak 
Technical Sales Represent- 
ative or Kodak X-Omat 
Dealer will be alad to 
discuss the benefits 
with you. 









BI-PLANE SYSTEMS SPECIAL PROCEDURES 








Dynamic Diagnosis 


Whatever your particular procedure—cerebral, cardiac or abdominal— 
General Electric special procedures systems are engineered to provide the 
flexibility to match personal requirements. Alternate or simultaneous re- 
cording in two planes of the fluoroscopic or radiographic image delivers 
a dynamic view. Consistent results are achieved with either cine or rapid 
film changers. m Each General Electric special procedures installation is 
tailored to meet the range of your particular procedural requirements. Just 
tell your GE representative what you expect to achieve. He'll provide the 
system — intensifiers, specialized table, generators, TV, cine, rapid film 
changers, and other equipment—necessary to deliver the dynamic diag- 
nostic information required. 


Progress is our most important product 


GENERAL (D ELECTRIC 


X-RAY DEPARTMENT e MILWAUKEE, WIS. 53201 
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Aortography 
(percutaneous retrograde catheter technique) 
using Hypaque® sodium 50% as the contrast medium 
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The six color films illustrated, in which Hypaque was used as contrast medium, were supplied through the 
courtesy of Dr. Robert E. Wise of the Lahey Clinic Foundation, Boston, Massachusetts. 


The technique, employing ordinary x-rays, is described in Medical World News 8:35 (August 11) 1967 and in 
the Lahey Clinic Foundation Bulletin 14:131, 1965. 


and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Aortography with Hypaque sodium 50% may give valuable evidence in cases of renal agenesis, 
duplications or ectopia, or of polycystic kidney. Aortograms are also of importance in helping to 
demonstrate aneurysmal change or the degree of patency of the arteriosclerotic vessel, and in 
aiding the surgeon to determine proper surgical management if such is needed especially where 
a stenotic vessel is responsible for life-threatening renal hypertension. Aortograms with Hypaque 
90% have provided clearly defined needed evidence of pathology prior to surgical intervention. 


Excretory Urography 


using Hypaque? sodium 50% as the contrast medium” 


Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Excretory urography with Hypaque sodium 50% provides the detection of urinary tract lesions, 
without interference with functional activity, without age limit and without anesthesia — 
important advantages when instrumentation is undesirable. 


Cerebral Arteriography 


using Hypaque® sodium 50% as the contrast medium* 


"Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque' 507 
brand of sodium diatrizoate 


Cerebral arteriography with Hypaque sodium 50% has proved most useful in localizing and 
identifying intracranial lesions. Because it demonstrates both pathologic anatomy and physiol- 
ogy in such disorders as aneurysms, hematomas, angiomatous formations, meningiomas, glio- 


blastoma multiforme, and other neoplasms, this procedure may provide diagnostic information 
frequently unobtainable by other means. 


Angiocardiography 


using Hypaque-M, 75% as the contrast medium* 


Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque*M, 75% 


brand of sodium and meglumine diatrizoates 


Because the cardiac chambers and great blood vessels of the thorax can be effectively visualized 
with Hypaque-M 75% (90% may be used alternatively), it provides an invaluable aid in the 
diagnosis of a variety of congenital and acquired cardiac defects. Angiocardiography has also 
proved useful in the study of neoplastic and infectious diseases of the heart. Hypaque-M 7596 


used for this purpose is freely miscible with blood, relatively non-irritating and nontoxic in 
recommencer dacaoce and ic ranidly aliminatad hu tha lide A cse 


Nephrotomography 


using Hypaque-M, 90% as the contrast medium* 


*Color technique of Dr. Robert E. Wise 





and you'll get the same precise black-and-white definition using 


Hypaque-M, 90% 


brand of sodium and meglumine diatrizoates 


One of the newer methods employed to reveal the nature of renal lesions is nephrotomography 
—a combination of rapid intravenous nephrography and body-section radiography which pro- 
vides precise delineation of renal parenchyma. Nephrotomography with Hypaque-M 90% is 
used primarily to differentiate renal cysts from neoplasms, but may also be indicated to dis- 
tinguish renal from extrarenal masses and to demonstrate congenital anomalies of the kidney. 


Retrograde Pyelography 


using Hypaque’ sodium 20% as the contrast medium* 


*Color technique of Dr. Robert E. Wise 











and you'll get the same precise black-and-white definition using 
Hypaque" 20% 
brand of sodium diatrizoate 


When loss of renal function or other causes result in unsatisfactory delineation of the urinary 
tract with intravenous techniques, retrograde pyelography with Hypaque sodium 20% solution 
can provide excellent anatomical details. 


Please read the summary of prescribing information on the last pages of this init 


Unsurpassed 


e CONTRAST 
e TOLERANCE 


Pathology precisely defined 


with 


Hypaque’ 50% and 20% 


brand of sodium diatrizoate 


50%, ampuls of 30 ml., vials of 20 and 30 ml. 
20%, bottles of 100 mg. 


or with 


Hypaque-M, 75% and 90% 


brand of sodium and meglumine diatrizoates 





75%, vials of 20 and 50 mi. 
90%, vials of 20 and 50 ml. 


Summary of Full Prescribing Information 


Hypaque? Sodium 50% 
brand of sodium diatrizoate 
Sterile Aqueous Injection (Weight/ Volume) 


Warning: Do not use Hypaque sodium (brand of sodium diatri- 
zoate) tor myelography. Injection of even a small amount into 
uy subarachnoid space may produce convulsions and result 
in fatality. 


Excretory Urography 


Side Effects: Usually of a minor nature, such as nausea, vomit- 
ing, excessive salivation, flushing, dizziness, urticaria, and mus- 
cular twitching —have occurred in 10 to 14 per cent of the 
patients who have received the compound intravenously. Vein 
cramp rarely occurs, and the medium produces no bitter (me- 
tallic) taste. 

Allergic reactions such as shock, asthma, nasal and con- 
junctival symptoms, and dermal reactions have occasionally 
occurred. Transient proteinuria may occur on occasion follow- 
ing injection of radiopaques. 

Excretory urographic agents may produce Symptoms of an 
anaphylactic nature in sensitive persons. Patients should be 
watched carefully during injection as serious reactions, includ- 
ing fatalities, have occurred with all commonly used media. 
special care is advisable in persons with a history of bronchial 
asthma or other allergic manifestations of sensitivity, especially 
to iodine. Infrequently "iodism" (salivary gland swelling) from 
organic compounds appears two days after exposure and sub- 
sides by the sixth day. 

Following administration of Hypaque to euthyroid patients in 
excretory urography, protein-bound iodine is elevated and the 
thyroid I'3' uptake is lowered, returning to normal after the 
third and fourth days, respectively. 

Preventive Measures: According to Pendergrass et al. the fol- 
lowing precautions have been recommended to help prevent 
reactions in intravenous urography: (1) obtain a history of per- 
sonal and familial allergies (for example, bronchial asthma, hay 
fever, and eczema), of previous iodine studies and of sensitivity 
to iodine and other drugs, (2) make a preliminary sensitivity 
test, (3) give preliminary antihistaminic medication, and (4) 
have medications on hand for emergency use. 
Contraindications and Precautions: Use of the medium is con- 
traindicated in patients with advanced renal destruction asso- 
ciated with severe uremia. However, in azotemic patients with 
varying degrees of renal insufficiency, Schwartz et al. reported 
that the intravenous administration of twice the usual dose of 
Hydaque produced little evidence of nephrotoxicity as deter- 
mined by plasma creatinine concentration. Caution is advised 
in patients with hyperthyroidism, hypertension, severe cardio- 
vascular disease or active tuberculosis, and in patients with a 
history of asthma or other allergic manifestations, or of sensi- 
tivity to iodine. 

Because of the possibility of inducing temporary suppression 
of urine, it is wise to allow an interval of at least 48 hours to pass 
before repeating excretory or retrograde pyelography in patients 
with unilateral or bilateral reduction of normal renal function. 

Most clinicians consider multiple myeloma an absolute con- 

traindication to excretory urography because of the great possi- 
bility of producing transient to fatal renal failure. Others believe 
that the risk of causing anuria is definite but small. 
Treatment of Reactions: Should a reaction occur, treatment is 
generally symptomatic and depends on the judgment of the 
attending physician. According to Pendergrass et al. (1955), a 
trained anesthesiologist can render valuable assistance. An 
extremely severe reaction may be manifested by signs and 
symptoms relating to the cardiovascular system (shock, fall 
in blood pressure, weak thready pulse, etc.), to the respira- 
tory system (dyspnea, cyanosis, bronchial asthma, pulmonary 
or laryngeal edema), or to the nervous system (restlessness, 
confusion, convulsions). Because anoxia is almost always pres- 
ent, the administration of 100 per cent oxygen, given by a mask 
with a breathing bag and if necessary, an intratracheal airway, 
should immediately be started after the removal of any encum- 
Drances. Intravenous infusion of fluids (physiologic saline solu- 
tion, dextrose solution, etc.) also should be started to support 
the circulation. If necessary a vein should be cut down and an 
intravenous needie or plastic tubing inserted and kept in the 
vein in the event of venous collapse. 

For hypotension, vasopressors such as Neo-Synephrine® 
(brand of phenylephrine) hydrochloride may be given intra- 


Hypaque® Sodium 50% brand of sodium diatrizoate (cont.) 
Administration of epinephrine is generally not advised in pa. 
tients with anoxia as it may induce ventricular fibrillation. 
However, its value and dramatic effect when an acute allergic 
reaction occurs may outweigh any such risk (Pendergrass 
et al.). To help combat severe allergic manifestations, a soluble 
preparation of hydrocortisone may be injected intravenously in 
an initial dose of 100 mg. (Weigen and Thomas). 

If pulmonary edema predominates, use of the following 
medicaments in the order listed has been suggested: (1) epi- 
nephrine 1:1000 solution (0.05 to 0.1 ml.) intravenously (with 
caution in persons with anoxia), (2) Demerol® (brand of 
meperidine) hydrochloride 50 mg. intravenously, and (3) solu- 
ble hydrocortisone 100 mg. intravenously (Weigen and Thomas). 
The use of the usual respiratory stimulants (pentylenetetrazol, 
picrotoxin, and nikethamide) is considered contraindicated 
because these drugs may cause convulsions. 

Should cardiac arrest suddenly occur, pounding the chest 
wall is well worth trying as it may stimulate cardiac activity. 
Rocking the knees against the chest wall about sixty times per 
minute in an effort to restore cardiac activity by forcing venous 
blood into the right side of the heart has also been suggested. 
Closed chest cardiac massage by means of rhythmic manual 
compression of the sternum may also be considered as a method 
of resuscitation. 


Retrograde Pyelography 


Side Effects: The nonirritating properties of the compound 
minimize the likelihood of ureteropelvic spasm; in addition, a 
more natural outline of the upper urinary tract is obtained 
because of these properties. The incidence and severity of dis- 
comfort and colic following retrograde examination is also de- 
creased. Excellent tolerance was evidenced by notably few 
untoward reactions. Minor side reactions, which occurred in 
a few patients, consisted of nausea, vomiting, excessive saliva- 
tion, and sweating. There was no indication of irritation to the 
urinary tract mucosa that could be attributed to the medium. 
Oliguria or anuria may, rarely, follow bilateral retrograde pye- 
lography or uncomplicated cystoscopic ureteral manipulation. 

With a 20 per cent solution, reflux of the medium into the 
blood stream or lymphatics (pyelovenous or pyelolymphatic 
backflow) as a result of undue pressure of administration is not 
apt to result in a generalized reaction, since more than twice 
this concentration has been well tolerated when injected intra- 
venously. 


Cerebral Angiography 


Side Effects: Although all contrast media possess some irritating 
and toxic properties, the 50 per cent solution, being less irritat- 
ing than other commonly used media, is generally well tolerated 
in doses employed for cerebral angiography. Defects in arterio- 
graphic technique and the presence of occlusive atherosclerotic 
extracranial cerebral vascular disease constitute the major 
sources of arteriographic complications. Care should be exer- 
cised to avoid contaminating catheters, syringes, needies, and 
contrast media with glove powder or cotton fibers. Side effects, 
usually of a transient nature, include such minor discomforts 
to the patient as a sensation of flushing, warmth or burning, 
slight facial pallor, nausea and, rarely, vomiting. These discom- 
forts are of short duration, persisting for only a few minutes. 
Less likelihood of vessel spasm may be anticipated with the 

O per cent solution in view of the low incidence of vein cramp 
that has attended intravenous administration for urography. 
Other reported reactions include transient homolateral muco- 
cutaneous petechial hemorrhages within the cutaneous dis- 
tribution of the percutaneously injected carotid artery and its 
branches and transient cerebral blindness as a complication of 
percutaneous vertebral angiography. 

Neurologic complications, including neuromuscular disorders, 
seizures, hemiparesis, unilateral dysesthesias, visual field de- 
fects, language disorders, and respiratory difficulties may occur 
with the use of the 50 per cent solution as with any contrast 
medium introduced into the cerebral vasculature, particularly 
when the extent of the intrinsic lesion is unknown. Such un- 
toward reactions are for the most part temporary, however, and 
some investigators who are experienced in angiographic proce- 
dure emphasize the fact that they tend to occur after several 
injections of the contrast medium or higher doses. Other 
clinicians find that they occur most frequently in elderly 
patients. Inasmuch as the procedure itself is attended by tech- 
nical difficulties regardiess of the risk the patient presents 
(e.g., mechanical catheter obstruction of the vertebral artery 
can cause transient blindness), the more experienced the 
radiologic team, the fewer the complications of any degree that 
are apt to arise. 

Contraindications and Precautions: Patients on whom cerebral 
angiography is to be employed should be selected with care. 
The 50 per cent solution should be used with caution in in. 
stances of extreme senility (but not old age per se), advanced 
arteriosclerosis, severe hypertension, and cardiac decompensa- 
tion. Although cerebral angiography has been considered con. 
traindicated in patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome), many experts now 
believe that the diagnostic value of the procedure, when em- 


Hypaque® Sodium 50% brand of sodium diatrizoate (cont.) 
ployed early as an aid in locating lesions amenable to operation, 
outweighs any added risk to the patient. Furthermore, Johnson 
mentions a small number of postangiographic fatalities, includ- 
ing progressive thrombosis already evident clinically before 
angiography, in which the procedure did not appear to play 
any direct role. Patients with cerebrovascular disease should be 
examined primarily by indirect methods of angiography. Carotid 
angiography during the progressive period of a stroke should be 
avoided, particularly on the left side because of the increased 
risk of cerebral complications. This solution should not be 
given to patients with advanced renal destruction and severe 
uremia. 

in using contrast media for cerebral angiography, every pre- 
caution must be taken in order to prevent untoward reactions. 
Reactions may occur from sensitivity to the compound used. 
These reactions also may vary directly with the concentration of 
substance, the amount used, the speed and frequency of injec- 
tions, and the interval between injections. 

In subarachnoid hemorrhage angiography is expected to be 
hazardous. In migraine the procedure can be hazardous because 
of ischemic complications, particularly if performed during or 
soon after an attack. 

Precautions suggested to help prevent and combat untoward 
systemic reactions in cerebral angiography are the same as 
those for intravenous urography. 


Translumbar Aortography 


Hazards of Aortography: The care and experience with which 
the procedure is performed, the amount and type of medium 
used, the age and condition of the patient, and the premedica- 
tion and anesthesia employed, influence the incidence and 
severity of reactions or complications that may be encountered. 
General precautions, contraindications, and treatment of sys- 
temic reactions are the same as those for excretory urography. 

inherent dangers of aortography include: (1) Renal damage 
and shutdown. (2) Neurologic complications: These occurred 
in only 0.22 per cent of the patients in McAfee's survey; trans- 
verse myelitis or paraplegia were the disturbances noted most 
frequently, and they appeared to be related at least in part to 
the amount of contrast medium employed, that is, larger doses 
are more likely to cause difficulty. (3) Cardiovascular complica- 
tions such as shock, cardiac arrest or failure, and coronary 
occlusion: These occurred in 0.09 per cent of the patients in 
McAfee's survey. (4) Hemorrhage from the puncture site. (5) 
Necrosis of the intestinal wall: This may occur if the medium is 
accidentally injected into the superior mesenteric artery. (6) 
Acute pancreatitis: This occurred in one case receiving hydro- 
chlorothiazide and was considered to have been caused by the 
synergistic effect of the diuretic and contrast medium. (7) Sen- 
sitivity to the medium. 

Temporary reduction of renal function, as measured by 
clearance of creatinine and para-aminohippuric acid, has been 
shown to occur in dogs given injections of the radiopaque 
medium into a renal artery (Mullady et a/.). 

Special caution is advised to avoid inadvertent intrathecal 
injection. 


Direct Cholangiography 


Caution: In the presence of acute pancreatitis, direct cholangi- 
ography should be employed with caution (if at all), injecting no 
more than 5 to 10 ml. without undue pressure. 


Completion Cholangiography 


Side Effects; The 50 per cent solution is very well tolerated by 
the hepatobiliary system, peritoneum, and intestinal tract, but 
it should be recognized that the valuable procedure of direct 
cholangiography is not without risk. Untoward effects may often 
be attributed to undue injection pressure or excessive volume 
of the medium, resulting in overdistention. Such pressure may 
produce a sensation of epigastric fullness, followed by moderate 
pain in the back or right upper abdominal quadrant, which 
will subside when injection is stopped. To prevent duct spasm, 
many suggest that cholangiography precede exploration, using 
a solution at body temperature. Extravasation of the contrast 
medium has been of negligible consequence. 

in 40 per cent of patients, some of the medium will enter the 
pancreatic duct and a transient elevation of the serum amylase 
level may be noted 6 to 18 hours later, without apparent il 
effects. Occasionally, nausea, vomiting, fever, and tachycardia 
have been observed. One case of pancholangitis resulting in 
liver abscess has been reported. Direct cholangiography has 
not changed the incidence of pancreatitis (0.5 per cent) follow- 
ing biliary tract surgery. 


Hysterosalpingography 


Contraindications: The procedure should not be performed 
during the menstrual period or when menstrual flow is im- 
minent, nor should it be performed when infection is present 
in any portion of the genital tract, including the external 
genitalia. The procedure is also contraindicated for pregnant 
women or for those in whom pregnancy is suspected. Its use is 
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Hypaque® Sodium 50% brand of sedium diatrizoate (cont.) 
for 30 days after conization or curettement. 

in patients with carcinoma or in those in whom the condition 
is suspected, caution should be exercised to avoid possible 
spread of the lesion by the procedure. 


Hypaque" Sodium 20% 
brand of sodium diatrizoate 
Sterile Aqueous Solution 2096 (weight/ volume) 


Precautions: It has long been known that oliguria or anuria may 
rarely follow bilateral retrograde pyelography or uncomplicated 
cystoscopic ureteral manipulation. Various mechanisms have 
been proposed to expiain this occurrence, such as reflex anuria, 
edema, and occlusion of the ureteral orifices from local trauma, 
pressure, manipulation, sensitivity to the radiopaque medium 
or to residual disinfecting antiseptic on ureteral catheters, 
pyelotubular backflow, transient interstitial renal edema with 
increased pressure, and reduced renal blood flow. Because of 
the possibility of acute renal failure following bilateral retro- 
grade pyelography, some authors conclude that retrograde 
pyeiography should be done on only one side at a time. 
Side Effects: The nonirritating properties of the medium mini- 
mize the likelihood of ureteropelvic spasm; in addition, a more 
natural outline of the upper urinary tract is obtained because 
of these properties. There is also a decrease in the incidence 
and severity of discomfort and colic following retrograde ex- 
amination. Excellent tolerance was evidenced by notably few 
untoward reactions. Minor side reactions, which occurred in a 
few patients, consisted of nausea, vomiting, excessive saliva- . 
tion, and sweating. There was no indication of irritation of the 
urinary tract mucosa that could be attributed to the medium. 
With Hypaque Sodium 20 per cent, reflux into the blood 
stream or lymphatics (pyelovenous or pyelolymphatic backflow) 
as a result of undue pressure of administration is not apt to 
result in a generalized reaction, since intravenous injection of 
more than double this concentration has been well tolerated. 


Hypaque*M, 75% 
brand of sodium and meglumine diatrizoates 
sterile Aqueous Injection 75% (weight/volume) 


Caution: The 75 per cent concentration is intended primarily 
for angiocardiography, nephrotomography and selected cases 
of peripheral angiography. Hypaque sodium (brand of diatri- 
zoate sodium) 50 per cent solution is recommended for ex- 
cretory urography, cerebral angiography and most cases of 
peripheral angiography. 

Warning: Do not use Hypaque-M, 75 per cent for myelography. 
Injection of even a small amount into the subarachnoid space 
may produce convulsions and result in fatality. 


Angiocardiography 

Contraindications: Use of Hypaque-M, 75 per cent is contra- 
indicated in patients with advanced renal destruction associated 
with severe uremia. Hypaque-M 75 per cent should not be used 
for myelography. 

Precautions: 1. Caution is advised in patients with hyperthyroid- 
ism, hypertension, active tuberculosis and a history of allergy, 
especially to iodine. Angiocardiography and nephrotomography 
should be performed cautiously in patients with heart disease 
and circulatory failure and should not be employed in patients 
who are in collapse or who are critically ill or debilitated. A renal 
function test is advisable before administration of the 75 per 
cent solution. 

2. Prior to the examination, the patient may be tested for 
sensitivity to the radiopaque medium (See Side Effects and 
sensitivity Tests.) Patients who show an idiosyncrasy should 
not be given the drug. 

. 3. Premedication with a barbiturate is advisable if the patient 
is extremely nervous. Demerol (brand of meperidine), chlor- 
promazine and antihistamines have also been recommended 
for premedication. Such antihistamines as chlorpheniramine 
maleate or tripelennamine hydrochloride may be administered 
about 30 minutes before injection of the radiopaque medium or 
may be combined with it in a single injection. Many authorities 
recommend general anesthesia for small children and unco- 
operative patients. 

_ 4. Facilities for resuscitation including a mask with a breath- 
ing bag and pure oxygen should be available for immediate 
administration in case of severe reaction. 

5. The sensations to be experienced should be described to 
the patient in order to allay apprehension before injection and 
to prevent excitement afterward. 

6. To facilitate venipuncture, the needle should be sharp, 
the arm extended and the vein large and fully distended. 

7. The syringe must be scrupulously clean in order to prevent 
sticking of the plunger during injection. 

8. If crystals form, the solution should be warmed and agi- 
tated until they have redissolved. Injection should be made 
only when the solution is clear and is at a temperature of 
approximately 37.5° C. 

9. injection should be made only when there is free com- 
munication between needle and vein. When in doubt, another 
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Hypaque®-M, 75% 

brand of sodium and meglumine diatrizoates (cont.) 

vein should be tried or the test postponed. Vein and needle 
should be watched during injection to prevent displacement of 
the needie or overdistention of the vein. If extravasation occurs, 
the injection should be stopped and a quantity of physiologic 
saline solution administered through the needle to dilute the 
radiopaque medium and to lessen the possibility of irritation. 

10. Some authorities advise that repeated injections should 

not be given in close sequence and, if possible, should be 
avoided. 
Side Effects and Sensitivity Tests: As with other radiopaque 
mediums, certain side effects occasionally may be encountered, 
although the 75 per cent solution has been well tolerated when 
given in recommended dosages. Serious complications follow- 
ing angiocardiography may be due to varying and perhaps 
unrelated factors. Symptoms may be due to the speed of 
injection and the anxiety and psychic stress associated with 
the examination, as well as to the material injected. Side effects 
will usually be minor and transient and may include a sensation 
of warmth and flushing, nausea, vein cramp, mild tachycardia, 
metallic or acid taste, tightness in the chest, headache, cough 
or urticaria. Delayed reactions may occur. Venous thrombosis 
has not been observed in patients receiving the 75 per cent 
solution, but as with any rapidly injected hypertonic solution, 
the possibility of this complication exists. 

Angiocardiographic contrast mediums may produce symp- 
toms of an anaphylactic nature in sensitive persons. Patients 
should be observed carefully during injection, as serious reac- 
ticns including fatalities have occurred with most mediums. 
Since it is believed that reactions to intravenously administered 
organic iodine radiopaque agents are more likely to develop in 
patients with allergic diathesis, special care is advisable in 
persons with a history of asthma or other allergic manifesta- 
tions. 

Various methods have been advocated to detect sensitivity to 
contrast mediums, particularly conjunctival, oral, intradermal 
and intravenous testing. Conjunctival, oral and intradermal 
tests are not reliable, since reactions to them are generally 
caused by direct local vascular effect. Occasionally a severe 
reaction in the eye has followed a conjunctival test. An intra- 
venous test is more likely to demonstrate sensitivity, although 
a negative reaction does not necessarily rule out the possibility. 
A small dose of 0.5 to 1 ml. is slowly injected intravenously 
over a period of one minute, followed by a period of observa- 
tion sufficiently long to detect delayed reactions. Although 
al'ergic reactions generally occur quickly, occasionaily they may 
not be manifested for 10 or even 15 minutes. 

Warning signs and symptoms of possible intoierance or 
allergy include respiratory difficulty (wheezing, dyspnea Or 
sensation of suffocation or tightness in the throat or chest), 
sneezing, itching, urticaria, nausea or vomiting and fainting. 
Treatment of Reactions: (Same as with Hypaque Sodium 50%) 


Nephrotomography 
Contraindications, Precautions, Side Effects and Treatment of 
Reactions: See Angiocardiography. 


Hypaque*M, 90% 
brand of sodium and meglumine diatrizoates 
Sterile Aqueous Injection 90% (weight/volume) 


Caution: Hypaque-M, 90 per cent is intended primarily for 
angiocardiography, nephrotomography, hysterosalpingography 
and selected cases of peripheral angiography. Hypaque sodium 
50 per cent solution is recommended for excretory urography, 
cerebral angiography and most cases of peripheral angiography. 
Warning: Do not use Hypaque-M, 90 per cent for myelography. 
injection of even a small amount into the subarachnoid space 
may produce convulsions and result in fatality. 


Angiocardiography 

Contraindications: Use of Hypaque-M, 90 per cent is contra- 
indicated in patients with advanced renal destruction associated 
with severe uremia. Hypaque-M, 90 per cent should not be used 
for myelography. 

Precautions: 1. Caution is advised in patients with hyperthyroid- 
ism, hypertension, active tuberculosis and a history of allergy, 
especially to iodine. Angiocardiography and nephrotomography 
should be performed cautiously in patients with heart disease 
and circulatory failure and should not be employed in patients 
who are in collapse or who are critically ill or debilitated. 
A renal function test is advisable before administration of 
Hypaque-M, 90 per cent. 

2. Prior to the examination, the patient may be tested for sen- 
sitivity to Hypaque-M, 90 per cent. (See Side Effects and Sensi- 
tivity Tests.) Patients who show an idiosyncrasy to Hycaque-M, 
90 per cent should not be given the drug. 

3. Premedication with a barbiturate is advisable if the patient 
is extremely nervous. Demerol (brand of meperidine), chlor- 
promazine and antihistamines have also been recommended 
for premedication. Such antihistamines as chlorpheniramine 
maleate or tripelennamine hydrochloride may be administered 
about thirty minutes before injection of Hypaque-M, 90 per 
cent or may be combined with it in a single injection, Many 
authorities recommend general anesthesia for small children 


Hypaque®-M, 90% 
brand of sodium and meglumine diatrizoates (cont.) 
and uncooperative patients. 

4. Facilities for resuscitation including a mask with a breath- 
ing bag and pure oxygen should be available for immediate 
administration in case of severe reaction. 

5. The sensations to be experienced should be described to 
the patient in order to allay apprehension before injection and 
to prevent excitement afterward. 

6. To facilitate venipuncture, the needle should be sharp, the 
arm extended and the vein large and fully distended. 

7. The syringe must be scrupulously clean in order to prevent 
sticking of the plunger during injection. 

8. Hypaque-M, 90 per cent should be warmed and agitated 
until all suspended crystals have redissolved. Injection should 
be made only when the solution is clear and is at a temperature 
of approximately 37.5°C. 

9. injection should be made only when there is free com- 
munication between needle and vein. When in doubt, another 
vein should be tried or the test postponed. Vein and needie 
should be watched during injection to prevent displacement of 
the needle or overdistention of the vein. If extravasation occurs, 
the injection should be stopped and a quantity of physiologic 
saline solution administered through the needle to dilute the 
Hypaque-M, 90 per cent and to lessen the possibility of irrita- 
tion. 

10. Some authorities advise that repeated injections should 
not be given in close sequence and, if possible, should be 
avoided. 

Side Effects and Sensitivity Tests: Serious complications follow- 
ing angiocardiography may be due to varying and perhaps 
unrelated factors. Symptoms may be due to the speed of injec- 
tion and the anxiety and psychic stress associated with the 
examination, as well as to the material injected. Side effects 
noted with Hypaque-M, 90 per cent were usually of a minor 
and transient nature and included a sensation of flushing or 
warmth, nausea, vein cramp, mild tachycardia, metallic or 
acid taste, tightness in the chest, headache, cough or urticaria. 
Delayed reactions may occur. Venous thrombosis has been 
observed in patients following the percutaneous insertion of 
the injection needle. This complication may be anticipated, 
however, when concentrated hypertonic solutions are injected 
rapidly. In skilled hands, the administration of Hypaque-M, 90 
per cent is attended by comparatively few untoward reactions. 

Angiocardiographic contrast mediums may produce symp- 
toms of an anaphylactic nature in sensitive persons. Patients 
should be observed carefully during injection, as serious reac- 
tions including fatalities have occurred with most mediums. 
Since it is believed that reactions to intravenousiy administered 
organic iodine radiopaque agents are more likely to develop 
in patients with allergic diathesis, special care is advisable in 
persons with a history of asthma orother allergic manifestations. 

Various methods have been advocated to detect sensitivity to 
contrast mediums, particularly conjunctival, oral, intradermal 
and intravenous testing. Conjunctival, oral and intradermal 
tests are not reliable, since reactions to them are generally 
caused by a direct local vascular effect. Occasionally a severe 
reaction in the eye has followed a conjunctival test. An intra- 
venous test is more likely to demonstrate sensitivity, although 
a negative reaction does not necessarily rule out the possibility. 
A small dose of from 0.5 to 1 ml. is slowly injected intravenously 
over a period of one minute, followed by a period of observa- 
tion sufficiently long to detect delayed reactions. Although 
allergic reactions generally occur quickly, occasionally they 
may not be manifested for ten or even fifteen minutes. 

Warning signs and symptoms of possible intolerance or 
allergy include respiratory difficulty (wheezing, dyspnea or 
sensation of suffocation or tightness in the throat or chest), 
sneezing, itching, urticaria, nausea or vomiting and fainting. 
Treatment of Reactions: (Same as with Hypaque Sodium 50%) 


Nephrotomography 
Contraindications, Precautions, Side Effects and Treatment of 
Reactions: See Angiocardiography. 


Hysterosalpingography 

Contraindications: The procedure should not be performed 
during the menstrual period or when menstrual flow is immi- 
nent, nor should it be performed when infection is present in 
any portion of the genital tract, including the external genitalia. 
The procedure is also contraindicated for pregnant women or 
for those in whom pregnancy is suspected. Its use is not ad- 
vised for six months after termination of pregnancy, or for 
thirty days after conization or curettement. 

Precautions: in patients with carcinoma or in those in whom 
the condition is suspected, caution should be exercised to 
avoid possible spread of the lesion by the procedure. 


Pathology Precisely Defined 
Hypaque® Sodium 50% and 20% 


brand of sodium diatrizoate 


Hypaque* M, 75% and 90% 


brand of sodium and meglumine diatrizoates 
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RESULTS OF PROPHYLACTIC POSTOPERATIVE 
IRRADIATION IN 1,300 CASES OF PTERYGIUM 


By H. A. S. vas pen BRENK, M.S. (Merr), F.R.C.S, (Exc), F.C.R.A., D.T.R. (Mecs.)* 


MELBOURNE, AUSTRALIA 


S SIME ablation is essential in the 
>~- treatment of pterygium, irrespective of 
whether the lesion is primary or recurrent 
after previous treatment. However, an 
over-all 20—30 per cent recurrence rate fol. 
lows surgery alone.'? To reduce this rate of 
recurrence, prophylactic postoperative ir- 
radiation has been advocated and proven 
successful in many centers.! If 8-radiation 
of low tissue penetration is used, the dose 
to the lens is very low and the incidence of 
radiation cataract is correspondingly re- 
duced to negligible proportions. However, 
considerable variation exists in levels of 
radiation. dosage recommended: whether 
to use single dose or fractionated treatment, 
and in the timing of postoperative irradia- 
tion. Hypotheses to explain the funda- 
mental radiobiologic principles involved in 
the treatment of neovascularizations fol. 
lowing pterygium and other ocular dis- 
eases also present a somewhat confused pic- 
ture, Furthermore, results of treatment 
may be based on small numbers of selected 
cases which may not be sufficient to estab- 


lish the advantages afforded by a particular 
technique, 

The present paper deals with a series of 
1,300 pterygia in 1,064 public and private 
patients referred for postoperative -ir- 
radiation. The results obtained are re- 
corded; radiation dosage and other factors 
in management, and pathogeneses are dis- 
cussed; and attention is drawn to certain 
radiobiologic and pathologic principles 
associated with the radiation treatment of 
this condition. 


MATERIALS AND METHODS 


One thousand, three hundred pterygia in 
1,064 patients were treated by surgical exci- 
sion followed by postoperative frirradia- 
tion using a Sr?" applicator. The patients 
were followed up for atleast 3 months after 
irradiation, In a further 35 cases with 40 
lesions, follow-up after treatment was in- 
adequate. The case material is comprised 
of two series: (a) 252 pterygia in public 
hospital patients and (b) 1,048 pterygia in 
private patients. 


* Previously: Honorary Radiotherapist to the Royal Victorian Eye and Ear Hos vital, Melbourne; and Consultant Radiotherapist 
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Cancer Institute, Melbourne, Australia. 


Presently: Richard Dimbleby Fellow in Cancer Research, St. Thomas’s Hospital, London, $.E.1., England. 


p 


» 


sed. 


kf 


un 


NUMBER 
Ww 
O 


O 


IO 20 30 4050 6070 80 
AGE IN YEARS 


Fie. 1. Age distribution of pterygium in 246 public 
patients. 


AGE, SEX AND RACIAL INCIDENCE 


The age incidence of pterygia in 246 pub- 
lic patients is shown in Figure 1. Patients 
aged 30-50 years were most commonly 
‘affected. The age distribution was similar 
in private and public cases and between 
the two sexes. There were 797 males and 
267 females, a male to female sex ratio of 
almost 3:1. 

It is of interest that 288 patients (27 per 
cent) were recent immigrants to Victoria, 
Australia from European countries border- 
ing the Mediterranean, particularly from 
Greece and Italy. 


OPERATION AND TECHNIQUES 


In over go per cent of the cases, the cap 
and head of the pterygium were shaved off 
the cornea and part of the body was 
excised to leave a bare area of sclera, with- 
out transplanting the cap beneath the up- 
per or lower bulbar conjunctiva or attempt- 
ing to close the bared area by suturing to- 
gether the conjunctival margins. In the re- 
maining cases, a transplantation operation 
of the McReynold's type or some other re- 
parative procedure was performed. In the 
public hospital patients, relatively less ex- 
perienced trainee-surgeons often performed 
the operations, and removal of the pteryg- 
ium was sometimes inadequate, tissue 
remnants and even blood vessels being left 
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behind on the cornea, particularly in cases 
recurrent after previous surgical treat- 
ments. A note was made by the radio- 
therapist in most clinical records as to 
whether the removal was considered ade- 
quate or not. 

Within 12 hours of operation the opera- 
tive site was treated with f-rays using a 
flat circulator Sr?? applicator, 39 mc, 1.25 
cm. in diameter (1.10 cm. active diameter) 
producing a surface dose rate of 16.10 rads 
per second and a half value depth (HVD) 
of 1.5 mm. The plate was applied to the eye 
as a contact applicator. This gave the most 
rapid fall-off in dose with depth of underly- 
ing tissues, and an estimated dose to the 
lens of <20 per cent of the surface dose. 
The percentage depth doses (D) relative to 
a 100 per cent dose at the surface, for differ- 
ent tissue depths (7) were: 


d D 
(per cent) 
i9) 100 
Imm, ke 
2 mm. 35 
3 mm. 20 
6 mm.) (lens) I 


The applicator was centered over the bare 
area of sclera at a point 2-5 mm. from the 
limbus, so as to overlap the adjacent cornea 
for 2-3 mm. Care was taken to irradiate 
the cut upper and lower margins of the 
bulbar conjunctiva limiting the bare area at 
the limbus. In 2 very large pterygia, the 
bare area was too large for the plate to 
cover and the plate was applied separately 
to the upper and lower margins. This caused 
some overdosage at the center due to over- 
Jap, but no complications resulted. 

The fleshy thick base of a large pteryg- 
ium continuous with the plica semilunaris 
was not excised and was not completely 
covered by the applicator. Persistence of 
this tissue, without a regrowth of the body 
and cap of the pterygium was sometimes 
noticeable and detracted from the over-all 
cosmetic result, but was not classed as a re- 
currence or failed treatment. With an ef- 
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flux of time after treatment this tissue usu- 
ally became paler and thinner. Recurrence 
was defined as a revascularization of the 
limbus at any point with invasion of the ad- 
Jacent cornea as atypical pterygium. 

It was intended that the first application 
of Sr** would be administered within 12 
hours of operation. This policy was realized 
in all but a few cases in which 24 hours or 
more elapsed between operation and the 
first application. Subsequent applications 
of Sr” were made at weekly intervals, and 
1,049/1,300 (80.7 per cent) of pterygia re- 
ceived either 3X 800 rads or 3X 1,000 rads 
surface dose f-rays, respectively, on post- 
operative days o, 7 and 14. 


RESULTS 


All patients were seen 2 months after 
treatment and subsequent follow-up was 
conducted by the referring ophthalmic 
surgeons. However, a majority of cases 
were followed up by the radiotherapist for 
at least 6 months and many public hospital 
cases for several years after treatment. 
Cases which did recur after treatment usu- 
ally recurred rapidly and in these a re- 
growth was usually clearly present. How- 
ever, in some, recurrence was delayed for 
longer periods. In 1,300 lesions, 22 recur- 
rences (1.7 per cent) were recorded (Table 
1) at the following times after treatment: 


«3 months 9 Cases 
3-12 months 4 cases 
I—-2 years 6 cases 
2 years 3 cases 


The rate of recurrence was higher in 
public hospital cases (13/252, 5.2 per cent) 
than in private cases (9/1,048, 0.9 per cent). 
This difference is highly significant (x? 
— 25.0, p <0.001) and is attributed to a less 
complete operative removal of the lesion by 
less experienced surgeons in the public hos- 
pital series. However, a higher proportion of 
somewhat less advanced lesions in the pri- 
vate case serles, and case selection, must 
be regarded as a further factor contributing 
to this difference. Rate of recurrence after 
operation plus postoperative f-irradiation 
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was also significantly higher (x?=13.7, 
p <0.001) in cases which had recurred after 
one or more previous surgical removals 
(7/115, 6.1 per cent) than in primary (pre- 
viously untreated) pterygia (15/1,182, 1.3 
per cent). In 118 patients, bilateral pterygia 
were treated and in 1,064 patients the lesion 
was unilateral or only one eye was treated. 


Dosage and Recurrence Rate. These are 
shown in Table 1. The recurrence rate was 
only slightly higher and not significantly 
different for 3X 800 rads (1.4 per cent) than 
for 3X1,000 rads (1.1 per cent). Single 
doses of 1,000-1,750 rads, and 2 doses 
each of goo-1,500 rads, gave higher recur- 
rence rates than 3 treatments. 


TABLE I 


RESULTS OF POSTOPERATIVE D-IRRADIATION IN 
PTERYGIUM IN 1,064 PATIENTS" 


Dosage 


One Dose 
1,000 rads 
1,750 rads 


Two Doses 
(0, 7 days) 
2X goo rads 
2X 1,000 rads 
2X1,500 rads 


Three Doses 
(0, 7, 14 days) 
3X800 rads 
3X 1,000 rads 
3X 1,200 rads 


Four Doses 
(0, 7, 14, 21 days) 
4X 800 rads 


Additional lesions 
treated with no 
follow-up 


Total 








* Bilateral pterygia 118/1,064 (11 per cent). 
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COMPLICATIONS 


(1) Acute radiation reactions. Doses of 
3X 1,000 rads often caused a diffuse erythe- 
matous reaction at the site of irradiation 
with some edema and formation of a 
fibrinous exudate but this reaction invari- 
ably resolved within 2-3 weeks of the first 
dose. It was most prominent 7 days after 
the first fraction and was resolving a week 
later despite the further irradiation given. 
For 3X 800 rads treatment this acute reac- 
tion was usuallv less severe and fewer cases 
developed a confluent fibrinous change in 
the exposed tissue. However, both dose 
schedules were well tolerated and in very 
few patients did acute radiation reactions 
cause soreness or particular symptoms. 
Conjunctival infections were rare but 
prophvlactic topical treatment with anti- 
biotics was usually prescribed during treat- 
ment. Patients were instructed to wear 
sunglasses for 6 weeks after treatment and 
advised subsequently to avoid irritation 
from excessive solar exposure and other 
sources. 

(2) Scleral and corneal damage. This com 
plication occurred in 5 cases. 


Female, (44 years)-—3X 1,000 rads—persis- 
tent unhealed small scleral ulcer for rg 
months, which then healed spontaneously 
with topical treatment. 

Female, (27 years)—3X 1,000 rads—patch of 
scleral necrosis at 4 months which was 
healed with a small conjunctival graft. 

Male, (35 years)—3X1,000  rads—scleral 
necrosis at 8 months also healed with a 
graft. 

Female, (12. years)—3 X800 rads-—photo- 
phobia and a corneal ulcer diagnosed 4 
months after treatment but subsequently 
lost to follow-up. 

Female, (44 vears)—3X 1,000. rads-—recur- 
rence with symblepharon occurring within 
3 months of treatment, 


In the first 4 cases, radiation may have 
been causative or contributed to the com- 
plication in association with other factors 
(surgery or infection). In the fifth case, a 
recurrence occurred at the lower margin of 
the excision and was almost certainly due 
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to underdosage from a “geographic miss" in 
applying the radiation source and was ac- 
companied by a symblepharon. A few pa- 
tients. complained of photophobia after 
treatment which seemed to inconvenience 
them most during prolonged spells of tele- 
vision viewing. 
(3) Cataract. No case developed radia- 
tion cataract and lens opacities as seen 
with the slit lamp were not reported by the 
referring ophthalmologists. Some cloudiness 
or opacity of the cornea at the site of exci- 
sion of the cap and head of the pterygium 
was noted in some cases but was never 
prominent and appeared to clear with 
time. However, it should be stressed that 
this case material includes a high propor- 
tion of lesions 1n which operation was de- 
cided upon as a prophylactic treatment or 
for cosmetic reasons. In these, corneal in- 
volvement would be less extensive, the 
operative removal limited and the ex. 
pected incidence of corneal opacities after 
treatment proportionately less, 

(4) Cosmetic | appearance. An “over 
white" appearance of the sclera was seen 
more commonly after doses of 3X 1,000 
rads than after 3X800 rads. In 33 cases 
there was no recurrence of the pterygium 
across the limbus to involve the cornea but 
an inactive pterygium-like formation of the 
bulbar conjunctiva peripheral to the limbus 
remained. These cases should be classified 
as an unsatisfactory cosmetic result. This 
phenomenon occurred more frequently after 
transplantation type operations. These, 
together with recurrences, constitute an 
over-all unsatisfactory cosmetic result in 
§§/1,300 (4.2 per cent) cases if "over white- 
ness” of the operation-irradiation site is 
ignored. 

(5) Cause of recurrence. The main causes 
of recurrence after postoperative irradia- 
tion were attributed to: (a) inadequate re- 
moval of the pterygium; (b) underdosage; 
(c) "geographic misses" with g-ray plate 

("marginal" recurrences); and (d) exces- 
sive delay between operation and the first 
radiation treatment. 

In Table r1 results are shown for cases in 
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Tase II 


EFFECT OF DELAY OF B-IRRADIATION 
ON RECURRENCE RATE 


Delay of First Recurrence Rate 
B-irradiation Application 


after Operation Per Cent 


No. 


24-48 hours 
2 days-7 days 
7 days-14 days 
>I month-»1 year 





which more than 24 hours delay occurred 
between excision of the lesion and the first 
application of radiation. These results 
clearly show that if the radiation treatment 
is delayed for as little as 24-48 hours after 
excision, the recurrence rate rises. If irra- 
diation is delayed for weeks or months and 
given when a surgical recurrence is already 
present, the results are very poor, even if 
very high dosage is prescribed in an at- 
tempt to “obliterate” the recurrent tissues. 
In one case, an established postoperative 
recurrence received 14 applications of a 
radium plate over a period of 1 year fol- 
lowed by a further 5 X 800 rads Sr® &-radia- 
tion over the following year without caus- 
ing the recurrent tissue to resolve! Primary 
high dose irradiation of recurrent pterygia 
does cause a slow paling and atrophy of the 
recurrent tongue of tissue to occur over sub- 
sequent months or more. It may reduce or 
halt further growth of the tissue and slightly 
improve cosmetic appearances, but must be 
condemned as an unsatisfactory and po- 
tentially hazardous treatment for a non- 
malignant disease. 


DISCUSSION 
RADIOBIOLOGIC ASPECTS 


Cell-killing effects of ionizing radiation 
in vitro are primarily associated with genet- 
ic damage, which reduces the capacity of 
cells to divide and further progeny to pro- 
liferate and form viable clones. J” vivo, in- 
ability of tissues to regenerate and repair 
after irradiation also depends on a loss of 
replicative integrity of cells. There is good 
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reason to believe that the amount of dam- 
age produced in a population of n cells ex- 
posed to doses of fractionated x- or #-radia- 
tion under oxygenated conditions is a "mul- 
tihit" effect and possibly a two-hit effect 
represented by the equation 


n/n, = (2e DIW)N 


where n represents the number of intact 
surviving cells, D rads the size of the frac- 
tions and JV the number of fractions. 

This quantitative relationship indicates 
that a single dose of 2,000 rads produces 
approximately the same amount of cell 
damage in tissues as 3X 800 rads. 

It has been shown that regeneration of 
capillary blood and lymphatic vessels and 
their associated adventitial and perivascu- 
lar proliferating cell systems in granulation 
tissue (studied in Sandison-Clark ear cham- 
bers in rabbits under experimental condi- 
tions), is usually arrested by single doses of 
I,500-2,000 rads Co® y-rays or higher.!? It 
has also been shown that to inhibit granula- 
tion tissue growth and epithelial regenera- 
tion in human skin requires single doses of 
not less than 1,000 rads x-radiation (s0- 
100 kv. quality). Calculations based on a 
two-hit effect and the experimental and 
clinical data available, suggested that ap- 
proximately 3X (800-1,000) rads f-radia- 
tion surface dose should inhibit superficial 
neovascularization of the cornea such as oc- 
curs after the removal of a pterygium. This 
calculation also assumed that: 


(1) The R.B.E. (relative biologic effec- 
tiveness) of 2.25 mev. electrons emit- 
ted by Sr” and of too kv. xrays 
were similar. 

Spacing of 7 days between 800-1 ,000 
rads -ray fractions would not allow 
significant repopulation and growth 
of surviving cells of capillary and re- 
pair tissues. 


(2) 


The low recurrence rate of 1-2 per cent 
which has resulted for 3X (800—1,000) rads 
postoperative f-radiation appears to sup- 
port the radiobiologic argument and the as- 
sumptions made in deciding upon dosage in 
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the postoperative treatment of pterygium, 

Relative biologic effectiveness of Sr® B-ra VS. 
To compare the R.B.E. of Sr” B-rays with 
3o kv. x-rays from a beryllium window 
source, a pilot experiment was conducted 
several years ago in collaboration with Dr. 
C.C.J. Minty and Mrs. K. Elliott using the 
shaved dorsal skin of albino rats. Two sym- 
metrically situated areas of flank skin were 
irradiated in each of 10 rats. One circular 
area (2.25 cm. diameter) received a surface 
skin dose of 4,000 r (30 kv. X-rays, 2.05 ma., 
444 r per minute) with a half value depth in 
tissue (HVD) of 1.2 mm.; the other area 
was irradiated with a 2,25 cm. active diam- 
eter 5r? plate, separated from the surface 
by a spacer at a source skin distance which 
gave an HVD of 1.2 mm., a single dose of 
4,200 rep being delivered in 11 minutes 
(382 rep per minute). The irradiation was 
alternated between right and left flanks in 
the group of rats, the contralateral flanks 
receiving x-radiation. Acute radiation reac- 
tions were recorded as described previ- 
ously and graded using a semiquantitative 
method of scoring." Most irradiated areas 
showed areas of epithelial loss 1 9-20 days 
after irradiation, and the rate of healing of 
these denuded areas was also measured 
until 6 weeks had elapsed after irradiation 
when the experiment was terminated. The 





results are shown in Figure 2. Less skin 
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lic. 2. Skin reactions in rats following single doses 
of 4,000 r x-rays and 4,000 rep B-rays, respectively 
(vertical lines on points represent standard errors). 
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damage was caused by @-radiation but the 
difference between x- and B-radiation was 
not great; an R.B.E. of not less than o.8— 
0.9 for B-radiation relative to 30 kv. X-rays 
would seem a reasonable approximation 
for these data taken in conjunction with 
other data previously published.?° 

Fractionation versus single dose. Theo- 
retically in this and other cellular systems, 
a single dose of 2,000-2,£00 rads should be 
as effective as 3X (8oo-1,000) rads in its 
depopulating effects. In pterygium a single 
dose is advocated by Mead and Robertson" 
who report an 8 per cent recurrence rate 
after excision followed by a single dose of 
2,200 rads B-radiation immediately after 
operation. These authors also report giving 
dosage with lower biologic effectiveness 
(3X 620r, 50 kv. x-rays spread over 5 days) 
in pterygium with a comparable result, 
viz. 9 per cent recurrence rate in 206 recur- 
rent cases. Cameron’s survey! of results in 
the same center, is based on 223 cases with 
a 2 year follow-up. He reports a 69 per cent 
recurrence rate after primary excision and 
a 16 per cent recurrence rate after excision 
followed by early B-irradiation. Similar re- 
sults are reported for irradiation by Gibson.‘ 
The experience of Lentino e£ a/.!° with 256 
cases treated within a week of operation 
with two or more doses of 2,500 rep Sr”? 
resulted in a 3.6 per cent failure rate. Vari- 
ous other authors* $° have reported on 
the use of fractionated f.radiation. A 
variety of dose schedules were recom- 
mended but few statistics were given. King’ 
reported that more highly fractionated 
radiation, using $X200 rads started g= 
days postoperatively, resulted in 8 recur- 
rences in 25 cases (32 per cent). This recur- 
rence rate for a low dosage schedule com- 
menced too late after operation is not very 
different. from that recorded by most au- 
thors for surgery alone? 


AUTHOR'S TREA TMENT SCHEDULE 


A treatment schedule with a few relatively 
large fractions is favored by the author, for 
the following reasons: 

(1) Single doses in excess of 1,000 rads 
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(and sometimes smaller) may cause severe 
conjunctival reactions within 7-14 days, 
which may be slow in resolving, may result 
in delayed healing of the tissue defect and 
other undesirable sequelae. 

(2) Three fractions of 1,000 rads have 
caused persistent ulceration or breakdown 
attributable to scleral or corneal damage in 
occasional patients. They also leave a 
rather avascular conjunctiva with telan- 
giectasia resulting in a white sclera, which 
one must regard as an atrophic tissue with 
diminished reparative powers in the event 
of subsequent injury or infection. 

(3) Cosmetic results for fractionated 
treatments appear at least as good as for 
single larger doses and the rate of recur- 
rence recorded also appears as low as for 
single doses. While Mead and Robertson? 
claim that the avascular cornea and fibrotic 
sclera show no radiation recovery—a lack 
of recovery presumably based on failure of 
cells to divide and repopulate rather than 
recovery at a molecular level—supportive 
evidence for this view is lacking. Indeed by 
analogy with other epithelial and connec- 
tive tissue cells, it would be most sur- 
prising if at least the epithelial component 
of the bulbar conjunctiva and cornea did 
not have a constant cell turnover and, 
particularly, react by augmented rates of 
cell turnover if injured. Such regenerative 
capacities should be safeguarded as much 
as possible from the effects of over-depopu- 
lation by excessive radiation dosage. It is 
also difficult to rationalize dosage reduc- 
tions often recommended for treatment of 
other conditions affecting ocular tissues (e.g. 
vascularization of corneal grafts, chronic 
ulceration, hyperplastic epithelial prolifera- 
tions after cataract extraction etc.) in 
which an early prompt inhibition of vascu- 
lar and connective tissue regenerative 
growth is desired. 


DELAY OF IRRADIATION AFTER SURGERY 


Results of in vivo studies of rates of capil- 
lary and granulation tissue growth’ sup- 
port the policy adopted by Mead and 
Robertson, and ourselves in reducing the 
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interval between surgery and irradiation to 
less than 24 hours if possible. The latent 
period between wounding and growth of 
capillary sprouts is very short (a matter of a 
few hours). That the rate of advance 
growth of capillary sprouts is rapid is shown 
by measurements made in rabbit ear cham- 
bers.5 Higher tissue temperatures also 
affect this rate of growth. In rabbits with 
ears kept at 70°C. the mean rate of re- 
generation of a capillary plexus in granula- 
tion tissue was o.1—0.6 mm. per day; at 
higher environmental temperatures the 
rate is reported to be considerably higher.'5 
In a bandage protected closed eye following 
a pterygium operation, tissue temperatures 
are probably high and the rate of capillary 
regrowth should be correspondingly rapid. 
The results presented by Mead and Robert- 
son and in this report also suggest that a 
delay in the application of radiation after 
surgery by days or longer, would allow 
vascularization of the cornea to occur and 
allow differentiation of such newly formed 
vascular and other repair tissues to pro- 
ceed and become less sensitive to radiation 
damage. 


EFFECTS OF RADIATION ON MATURE 
FIBROVASCULAR TISSUE 


There is no doubt that established ma- 
ture vascularized tissues such as a recurrent 
pterygium or an established hypertrophic 
scar or keloid!? are resistant to the effects of 
high doses of ionizing radiation in com- 
parison with their counterpart in the active 
blastemal growth phase. Single doses of 
3,000-4000 rads, or equivalent high dose 
fractionated irradiation, do not cause 
mature vascular networks to disappear. 
This was demonstrated in the Sandison- 
Clark ear chamber experiments,!5:? and is 
also borne out by clinical experience of 
radical radiotherapy of cancer in which ma- 
ture normal tissue will survive in contradis- 
tinction to the neoplasm. However, in ma- 
ture vascular networks consisting of com- 
plex arrangements of afferent arterioles, 
anastomosing capillaries and efferent ven- 
ules, a degree of remodelling is required to 
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meet the exigencies of focal metabolic 
changes which arise under normal condi- 
tions. Fine capillaries need to be par- 
ticularly labile in this respect? and endo- 
thelial migration and proliferation are re- 
quired to subserve such remodelling of tis- 
sues. This biologic reactivity is associated 
with a cell turnover rate, which m ay be high 
or low depending upon metabolic and other 
factors which regulate homeostasis of tis- 
sues and/or changes in homeostasis as a 
result of injury, other stimuli or simple 
“wear and tear.” If capillaries receive high 
radiation doses, their capacity to partake 
in replicative reactions is reduced or even 
cancelled and gradual capillary loss ensues 
to produce the state of radiation atrophy 
seen in all heavily irradiated connective 
and other tissues. The most labile vascular 
component (the capillary) is most atfected 
and loss of capillaries in excess of damage to 
larger vessels produces a "window pane" 
appearance in irradiated vascular plexuses 
of connective tissue stroma. Progressive 
depopulation of associated connective tis- 


sue cell systems also occurs and a state of 


atrophy ensues termed "radiation fibrosis." 
This sequence of events is readily seen in 
the irradiated bulbar conjunctiva, after 
acute radiation reactions resolve. It also 


explains the slow paling and thinning of 


the irradiated pterygium, which does not 
disappear but remains 77 sifu as an atrophic 
entity. 


EFFECT OF IRRADIATION ON REGENERATING VESSELS 
Experimental studies reported elsewhere 


showed that inhibition of growing capillary 
sprouts by ionizing radiations 1s a dose-de- 


pendent phenomenon.!* Large size doses of 


1,500-2,000 rads are required to halt the 
progressive invasive advance of capillary 
sprouts—a finding paralleled by clinical 
studies of hypertrophic scars and keloids,'® 
and by prophylactic irradiation in pterygia 
after operative ablation. 

When capillary sprouts are exposed to a 
large dose of radiation their growth rapidly 
ceases. The terminal arcade of vascular 
sprouts is associated with proliferating 
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fibroblasts which migrate forwards in ad- 
vance of the sprouts, and after irradiation 
continue to migrate and form an avascular 
tissue for a distance of 1-2 mm. ahead of 
the arcade. This tissue maturates, fibrillo- 
genesis occurs and forms a “fibrous barrier." 
In this barrier, effective fibroblastic prolif- 
eration ceases and maturation produces a 
tissue which inhibits. further effective 
sprout formation by the remaining vascular 
arcades or resists penetration by any 
sprouts which may remain as potential foci 
of vascular regeneration. The sequence of 
events as seen in rabbit ear chambers 1s 
shown in Figure 3, 4, B and C. After radia- 
tion treatment of postoperative ptery gia, 
such a fibrous barrier 1s seen macroscopi- 

cally as avascular scar tissue at the limbus, 
where the head of the pterygium was pre- 
viously situated. This cicatrix incorporates 
terminal inactive vascular arcades which 
closely resemble the experimental situation 
shown in Figure 3C. The cicatrix acts as an 
effective barrier to further neovasculariza- 
tion of the limbus and cornea as described 
by Cameron in his excellent monograph.! 
[t is also of interest that an antimitotic 
agent, triethylene — thiophosphoramide, 
topically applied as eye drops 3 hourly for 
6 weeks after operation in 1:2,000 concen- 
tration, reduced surgical recurrences.’ 
This effect is attributable to a nonspecific 
radiomimetic effect of the compound in 
curbing the capacity for regeneration of 
tissues, thereby preventing or retarding 
neovascularization and hyperplasia of con- 
nective tissues and the reformation of a 
ptervgium. 


PATHOGENESIS AND RACIAL INCIDENCE 


Geographic surveys of the incidence of 
pterygium in Australia and other parts of 
the world, by Cameron! and others, have 
stronglv supported the view that altra- 
violet light is a principal causative factor 
in this disease. This theory was proposed by 
Kerkenezov® and supported by the experi- 
mental studies of Lippincott and Blum," 
who found that daily exposure of strain A 
mice to ultraviolet light caused epithelial 
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hyperplasia of the cornea and conjunctiva, 
degenerative changes in Bowman’s mem- 
brane and superficial corneal lamellae and 
vascularization of the stroma; also, 10 per 
cent of animals developed tumors of the 
eye. The highest incidence of pterygium is 
recorded at latitudes of less than 30? North 
or South of the equator.! This finding is 
correlated with a high flux of ultraviolet 
light of effective wavelength (3,200-2,900 
À) in these regions, although certain incon- 
sistencies do appear to exist in this respect. 
The high incidence of pterygium in Queens- 
land! * at latitudes of «30? is particularly 
noteworthy, as is the much lower incidence 
at higher latitudes in Melbourne, and in 
Tasmania where the condition is rare. Tra- 
ditionally Australia has been associated 
with a high incidence of pterygium, chronic 
exposure to a variety of environmental ir- 
ritants, particularly dust, wind and sun- 






minal vascular arcades confined by “fibrous barrier” (B). 
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Fic. 3. Effect of single dose of 2,000 rads (Co 
source) on repair blastema (neovascularization) 
in Sandison-Clark ear chamber in the rabbit 
(in vivo appearances of formation of “fibrous 
barrier"). (4) Normal capillary sprouts (S) 
arising from terminal arcades growing into 
chamber clot 44 hours after irradiation. Macro- 
phages (M) stained intravitally. (B) One week 
after irradiation (electronic flash photograph) 
to "stop" blood flow. Rounded capillary sprouts 
(S)—growth inhibited—are incorporated into 
terminal vascular arcades. Clearing of clot in 
advance of sprouts and early formation of a 
cellular barrier" (B). (C) Several months after 
irradiation. Neovascularization inhibited. Ter- 


light, being held responsible. However, as 
Cameron has pointed out,! this generality 
is hardly acceptable and the only relevant 
causative factor appears to be the amount 
of exposure to ultraviolet light. 

The initial primary ocular lesion which 
heralds the development of a pterygium is 
not clear. Apparently an early change 
noticed 1s one of corneal damage, and pos- 
sibly the irregular nodular opacities (//ors 
de Fuchs) seen with a slit lamp in Bowman's 
membrane in proximity to the cap of a 
pterygium, represent the primary foci of 
corneal degeneration. These focal degenera- 
tions of Bowman's membrane are reported 
to enlarge in width and in depth, the super- 
ficial corneal lamellae also undergoing de- 
generative changes. This change apparently 
acts as a stimulus for fibroblasts to invade 
the cornea from without, between the 
basement membrane and Bowman’s mem- 
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brane, fibrillogenesis occurs and elicits a 
strong stimulus for vascularization and 
further connective tissue replacement from 
without. The hyperplasia and metaplasia 
of overlying corneal and conjunctival epi- 
thelia apparently play a secondary role in 
evolution of the lesion. 

Since only a percentage of individuals 
exposed to causative environmental fac- 
tors develop the condition, other factors 
have been proposed, such as hereditary $us- 
ceptibility. Duke-Elder? considers heredity 
to have an undoubted influence, and that 
pterygium shows dominant inheritance 
with low penetration, this predisposition 
being one of tendency for the eye to react to 
damage by development of a pterygium 
and not one of inheritance of the primary 
lesion. 

In the reported series 1t 1s of interest that 
288 patients (27 per cent of all referred 
cases) were recent immigrants from Medi- 
terranean countries (particularly Greece 
and Italy) with a latitude of about 40°N., 
Populations from this region do not ap- 
parently show a high incidence of pteryg- 
ium although statistics available are not 
very satisfactory. The incidence in Mel- 
bourne among these peoples is relatively 
high compared with that among older in- 
habitants. This may reflect racial predis- 
position due to hereditary or other factors, 
or be attributable to a higher incidence of 
the disease in Mediterranean regions than 
is commonly recognized. 


SUMMARY AND CONCLUSIONS 


(1) Results are recorded for 1,300 pteryg- 
ia in 1,064 patients treated by simple ex- 
cision of the lesion followed by prophylactic 
fractionated postoperative #-irradiation 
with a Sr?? source used as a contact applica- 
tor. The irradiation was commenced within 
12 hours of excision, 

(2) The over-all recurrence rate was 
1.7 per cent (22 lesions); 1.3 per cent for 
1,185 primary lesions and 1.6 per cent for 
TT. pterygia recurrent after previous exci- 
sion(s). No radiation cataracts were pro- 
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duced, but in 4 patients (0.3 per cent) the 
sclera or cornea was damaged by irradia- 
tion. 

(3) Postoperative irradiation dosage of 
3X800 rads, spaced at weekly intervals, 
gave the best cosmetic results, and a low 
recurrence rate of only 1.4 per cent in 349 
pterygia. 

(4) Radiobiologic principles in postoper- 
ative irradiation. treatment of ptervgium 
and other neovascularizations in ocular 
disease are discussed. 

(5) Results of a pilot animalexperiment 
to determine the R.B.E. (relative biologic 
effectiveness) of Sr” B-ravs are reported. 

(6) The relatively high incidence of 
pterygium in Melbourne among recent 
immigrants of Mediterranean extraction 
(27 per cent of all referred cases) is re- 
corded. Etiologic factors in the condition 
and its pathogenesis are briefly. discussed. 

(7) Postoperative irradiation is con- 
sidered the treatment of choice in reducing 
the recurrence rate after surgical ablation 
of pterygium and improves the cosmetic 
results. It should be so designed that dosage 
is reduced to an effective minimum value, 
to minimize the risk of radiation damage to 
the eye. 

St. Thomas's Hospital 
London, S. E. 1., England 


The clinical studies were performed at 
the Cancer Institute and Royal Victorian 
Eye and Ear Hospital, Melbourne, Aus- 
tralia. Ophthalmic surgeons referring cases 
for treatment and investigation are 
thanked for their support, and particularly 
Drs. Kelvin Lidgett, J. Borger and B. 
Coote for their help and interest. The 
author 1s also indebted to Dr. R.C. Kerr 
for radiotherapeutic assistance and to 
Mrs. A. van den Brenk for preparing illus- 
trations. The preparations illustrated in 
Figure 3 were made by the author at the 
Physiology Department, Royal College of 
Surgeons of England, Lincoln’s Inn Fields, 
London, during tenure of appointment as 


H. N. Smith Research Fellow. 


Vou, 103, No. 4 


REFERENCES 


1. Cameron, M. E. Pterygium Throughout the 
World. Charles C Thomas, Publisher, Spring- 
field, Il., 1965. 

2. DvkzE-Erpzz, W. S. System of Ophthalmology. 
Volume eight. Henry Kimpton, London, 1965, 
pP. 573-593. | 

3. Forrest, A. W. Radiotherapy of ocular lesions 
by x-rays and gamma rays. Tr. dm. Acad. 
Ophth., 1959, 63, 455—467. 

4. Grsson, J. B. G. Brisbane survey of pterygium. 
Tr. Ophth. Soc. Australia, 1956, 16, 125-134. 

g. JosELsoN, G. A., and Mutter, P. Incidence of 
pterygium recurrence: in patients treated with 
thio-tepa. Am. J. Ophth., 1966, 61, 891—892. 

6. Kerxenezov, N. Pterygium survey of far North 
Coast of N. S. W. Tr. Ophth. Soc. Australia, 
1956, 76, 110-119. 

7. Kino, J. A., Jr. Pterygium: brief review and 
evaluation of certain methods of treatment. 
Arch. Ophth., 1950, 44, 854-869. 

8. Leperman, M. Radiotherapy of non-malignant 
disease of eye. Brit. F. Ophth., 1957, 41, I-19. 

9. Leperman, M. Radiotherapy of non malignant 
diseases of eye. In: Progress in Radiation 
Therapy. Edited by F. Buschke. Grune & 
Stratton, Inc., New York, 1958, pp. 256-271. 

10. Lentino, W., Zaret, M. M., RossicNor, B., 
and RUBENFELD, S. Treatment of pterygium 
by surgery followed by beta radiation. Am. J. 
ROENTGENOL., Rap. THerapy & NUCLEAR 
MED., 1959, ST, 93-98. 

11. Lippincott, S. W., and Bum, H. F. Neoplasms 
and other lesions of eye induced by ultraviolet 
radiation in strain A mice. Y. Nat. Cancer 


Postoperative Irradiation of Pterygium 
12. 
13. 
14. 
15. 


16. 


1 


18. 


Ig. 


733 


Inst., 1943, 3, 545—554. 

Meacuam, C. T. Triethylene thiophosphor- 
amide: in prevention of pterygium recurrence. 
Am. F. Ophih., 1962, 54, 751—753. 

Mean, K. W., and RonzzTson, D. F. Radiation 
therapy in certain eye conditions. Proc. Coll. 
Radiol. Australasia, 1957, 1, 83-87. 

Parsons, J. H. Diseases of the Eye. Fifth edi- 
tion. J. A. Churchill, Ltd., London, 1926, pp. 
183-184. 

VAN DEN Breng, H. A. S. Studies in restorative 
growth processes in mammalian wound heal- 
ing. Brit. J. Surg., 1956, 43, 525-549. 

VAN DEN Brenx, H. A. S. Observations of local 
roentgen reaction in vivo, in Sandison-Clark 
ear chamber. Proc. Coll. Radiol. Australasia, 
1957, Z, 29-39. 

VAN DEN Brenk, H. A. S. Observations of mast 
cell changes, histamine release and local tissue 
damage in rats following x-irradiation. Brit. 7. 
Exp. Path., 1958, 30, 356-366. 

VAN DEN Brenk, H. A. S. Effect of ionizing 
radiations on capillary sprouting and vascular 
remodeling in regenerating repair blastema ob- 
served in rabbit ear chamber. Au. J. ROENT- 
GENOL., Rap. TuEgRAPY & Nucrear MED., 
1959, 87, 859-884. 

VAN DEN BRENK, H. A. S., and Minty, C. C. J. 
Radiation in management of keloids and hy- 
pertrophic scars. Brit. F. Surg., 1960, 47, 595- 
605. 


. VAN DEN Brewk, H. A. S. Relation of dose- 


fractionation of x-rays and its spacing in time 
to skin damage: experimental studies. Am. J. 
RoENTGENOL., Rap. THERAPY & NUCLEAR 
MED., 1966, 97, 1023-1031. 


AUGUST, 1968 


MEASUREMENT AND CORRECTION OF NONUNIFORM 
SURFACE DOSE RATES FROM BETA 
EYE APPLICATORS* 


By WILLIAM R. HENDEE, Pu.D. 


DENVER, COLORADO 


STRONTIUM go eye applicators have 
been used since 1950 for the treatment 

of pterygium, vascularization and ulcera- 
tion of the cornea and other ophthalmologic 
conditions? The applicators contain ra- 
dioactive Y?? in secular equilibrium with 
the parent Sr” radionuclide. The Y?? ac. 
tivity declines with an apparent half-life 
equal to the 28 year half-life of Sr”, Ap. 
proximately 60 per cent of the Y*? betas 
(Emax 2.27 mev.) penetrate the 100 mg. 
jem.” source covering found in most ap- 
plicators available commercially. Only 3 
per cent of the Sr?! betas (Emax — 0.54 mev.) 
are transmitted by the source covering. 
Consequently, the energy spectrum of 
betas emerging from the surface of a tvpical 
applicator resembles that from a pure Y” 
source filtered by a 100 mg./cm.? absorber. 
In the past, surface dose rates from Sr?" 
Y” eye applicators have been calibrated 
with extrapolation chambers.?.5.19.112 Dose 
rates have been expressed in units of reps/ 
second, roentgens/second and rebs*/sec. 
ond. Doses to the surface and lens of the 
eye have been reported in units of reps and 
roentgens. Interinstitutional comparison of 
clinical results following treatment of eye 
lesions with beta radiation requires stan- 
dardization of methods of measurement 
and units for expression of dose and dose 
rate. The response of irradiated structures 
depends primarily upon the amount of 
energy absorbed from incident betas. Con- 
sequently, expression of dose rate in 
rads/second and the accumulated dose in 
rads seems warranted. A method is needed 
for calibrating surface dose rates from beta 


* rebz roentgen-equivalent beta, defined originally by Lea. 


eye applicators in units of soft tissue rads / 
second. 

Most extrapolation chamber calibrations 
have been confined to the center 1 to 3 mm. 
of the applicator surface. If the dose rate is 
not uniform across the entire surface, then 
calibrations confined to the applicator 
center may be misleading. A method is 
needed to assess the uniformitv of dose 
rates across surfaces of beta eye applicators. 
Furthermore, a technique should be de- 
vised to correct nonuniform surface dose 
rates. 


PROCEDURE 


Beta dosimetry with (TLD)-100 LiF 
thermoluminescent phosphor has been de- 
scribed." For this study, circular depres- 
sions were machined into lucite blocks to 
depths of less than } mm. Diameters of the 
depressions were 3.0 mm., 5.0 mm., 7.0 
mm. and g.o mm. Lithtum fluoride phos- 
phor was spread evenly over each depres- 
sion and covered with 0.04 mm. thick poly- 
ethylene. Crystal diameters between 74 
and 150 microns were used. The LiF was 
exposed by placing a Sr*-Y*? eye applica. 
tor with 9 mm. active diameter in contact 
with the polvethvlene. Exposure time was 
40 seconds. Beta depth doses were mea- 
sured by inserting selected thicknesses of 
lucite (density 1.14 g./cm.?) between the 
LIF and the applicator surface. Exposure 
times were increased when absorbers were 
present. Phosphor doses varied between 7; 
and 750 rads. An interval of 24 hours was 
maintained between the LiF exposures and 
measurements of induced luminescence. 
Standard deviations of Lik beta dose mea- 


* From the Department of Radiology, University of Colorado Medical Center, Denver, Colorado, 
This investigation was supported in part by Bent County, Colorado, Grant 60209. 
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surements were less than 5 per cent of mean 
doses. 

Luminescence versus dose calibration 
curves were obtained by exposing LiF to 
known doses of cobalt 60 radiation. The 
selection of cobalt 60 radiation for calibra- 
tion was discussed in an earlier article.* 
Powder exposed to cobalt 60 radiation was 
contained within equilibrium shells of 400 
mg./cm.* total thickness. Doses to cobalt 
6o-irradiated LiF were calculated from 
exposure rates measured with a Victoreen 
high energy condenser chamber traceable 
to an NBS-calibrated chamber. 

Average dose rates across 1 mm. wide 
annuli, concentric about the applicator 
center, were calculated from thermolumin- 
escence measurements. For example, the 
average dose rate across an annulus with an 
inner border 2.5 mm. and an outer border 
3.5 mm. from the applicator center is: 





_ Didi a) — (D 5) 


———— ÁN 





where 


D= dose rate (rads/sec.) across an an- 
nulus with an inner border 2.5 mm. 
and an outer border 3.5 mm. from 
applicator center 

D;-average dose (rads) to LiF across 
7.0 mm. diameter depression 

D; = average dose (rads) to LiF across 5.0 
mm. diameter depression 

/1; — area of 7.0 mm. diameter depression 

A,= area of 5.0mm. diameter depression 

t= exposure time (sec.). 


Per cent beta depth doses were computed 
by: 


ToDn ae (D,/ D) X 100, 
where 


05D,-per cent beta depth dose at x 
mg./cm.? depth in lucite 
D,=average dose rate (rads/sec.) 
across area £ at n mg./cm.? depth 
D= average surface dose rate (rads/ 
sec.) across area 7. 
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RESULTS AND DISCUSSION 


Dose rates across the surface of the Sr?*- 
Y** eye applicator are described by the 
dashed curve in Figure 1. Average dose 
rates across 1 mm. wide annuli, concentric 
about the applicator center, are plotted 
midway between the borders of the annuli. 
Points 0.75 mm. on either side of the ap- 
plicator center indicate the average dose 
rate across the center 3 mm. of applicator 
surface. Dose rates toward the periphery of 
the applic ator are less than one half those 
nearer the applicator center. Consequently, 
doses to tissue treated with peripheral por- 
tions of the applicator are much lower than 
those predicted from calibrations confined 
to the applicator center. 

If dose rate variations across the ap- 
plicator surface are known, then treatment 
times may be increased to provide adequate 
dose to all portions of treated lesions. Un- 
fortunately, tissues under the applicator 
center receive an excessive dose by this 
procedure. Average doses to the lens are 
greater, increasing the expected frequency 
of cataract formation. Consequently, com- 
putation of treatment times from minimum 
surface dose rates is unsatisfactory. 

Illustrated in Figure 2 are the thicknesses 
of aluminum required to flatten the dose 
rate curve in Figure 1. Thicknesses were 
determined from absorption curves for Y?? 
betas. The Y° source used for absorption 
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Fic. 1. Dose rates (rads/sec.) across the surface of a 
typical Sr?9.Y*?* eye applicator, Measurements 
were made with (solid curve) and without (dashed 
line) a compensating filter in place. 
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Fro. 2. Thickness of aluminum (mm.) required to 
decrease the surface dose rate nonuniformity of a 
commercial beta eye applicator, 


measurements has an activity of less than 1 
uc, but resembles the Sr? Y” applicator in 
size and shape. Small circles with diameters 
between 1 and 10 cm. were cut from alumi- 
num foil o.o5 mm. thick. The circles were 
stacked and glued together to make a com- 
pensating filter with the dimensions de- 
scribed in Figure 2. The filter was glued to 
the end of a brass sleeve machined to slip 
over the beta applicator. The filter is held 
against the applicator surface by friction 
between the sleeve and the applicator. 
Sleeve and filter are installed and removed 
with long-handled forceps. 

The solid curve in Figure 1 illustrates 
dose rates across the applicator surface 
with the compensating filter in place. The 
surface dose rate varies from 10.0 rads/sec. 
at the applicator edge to 15.4 rads/sec. 
across the center 4 mm. of applicator sur- 
face. The surface dose rate is constant over 
the center 4 mm. Without the filter, the 
dose rate varies continuously from 12.6 
rads/sec. at the applicator edge to 30.2 
rads/sec. at the center. Use of the filter 
ensures a fairly uniform dose to the entire 
treated region. The filter reduces the dose 
rate at the applicator center to one-half 
that without the filter. Consequently, 
treatment times with the filter are almost 
twice those without the filter present. Al- 
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though additional filtration would reduce 
further the surface dose rate nonuniform- 
ity, treatment times would become too 
long. The filter described in Figure 2 is a 
compromise between decreased dose rate 
nonuniformity and increased treatment 
time. 

Per cent depth dose curves for the Sr*- 
Y” applicator, with and without the com- 
pensating filter in place, are shown in 
Figure 3. Per cent depth dose curves for the 
applicator with compensating filter were 
measured with powder distributed over 
depressions 3.0 mm., 5.0 mm. and 9.0 mm. 
in diameter. The per cent depth dose curve 
for the applicator without filter was mea- 
sured with powder retained in a 9.0 mm. 


100 
o 9mm depression, no filter 
a 3mm depression, with filter 
v 5mm depression, with filter 
e 9mm depression, with filter 


Percent depth dose 
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0 100 200 300 400 


DEPTH (mg/cm?) 


500 


Fie. 3. Per cent beta depth dose as a function of 
depth (mg./cm.*) in tissue. 
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diameter depression. Superimposition of all 
per cent depth dose curves suggests that 
presence of the compensating filter does not 
influence the distribution of beta dose 
within tissue. Longer treatment times 
which are required when the compensating 
filter is used do not provide doses to sensi- 
tive intra-ocular structures greater than 
those received when the beta eye applicator 
is used without the filter. 

Very small lesions are treated occasion- 
ally with the Sr®°°-Y" eye applicator. Use of 
the entire applicator surface for treatment 
of small lesions produces high doses to nor- 
mal regions surrounding the lesions. A brass 
filter has been designed which shields tissue 
from all but the center 4 mm. of applicator 
surface. The dose rate across the central 
opening in the brass absorber varies from 
21.9 rads/sec. at the edge to 26.1 rads/sec. 
at the center. The dose rate is slightly lower 
than that measured directly on the ap- 
plicator surface because the intervening 
brass absorber displaces the applicator sur- 
face 1 mm. from the surface of the treated 
area. The brass sleeve with a central hole 
4.0 mm. in diameter is used when lesions 
less than 4.0 mm. in diameter are treated 
with the Sr?-Y*? eye applicator. 


SUMMARY 


A differential filter has been constructed 
from aluminum foil to reduce the dose rate 
nonuniformity across the surface of a 
commercial Sr®*_Y*® applicator. The sur- 
face dose rate varies from 10.0 to 15.4 
rads/sec. with the filter in place, and from 
12.6 to 30.2 rads/sec. with the filter absent. 
The filter does not change the per cent 
depth dose distribution from the applicator 
in tissue. More uniform doses to treated 
lesions ate achieved with the filter, and im- 
proved clinical results are expected. A 
second filter has been designed to shield 
regions peripheral to treated lesions less 
than 4.0 mm. in diameter. Dose rates 
across the applicator surface, with and 
without filters in place, were measured with 
LiF thermoluminescent powder. 
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CLINICAL COMPARISON OF SCANS AND SCINTI- 
PHOTOS OF THE THYROID GLAND* 


By THEODORE ROBINSON, M.D.,¢ CARL J. COLLICA,{ and SOON CHANG, M.D.$ 


BRONX, NEW YORK 


HE Gamma scintillation camera, as 

developed by Anger, has increased 
interest in rapid imaging of the distribution 
of radioactive substances within the 
body.'? 

Multiple projections of the thyroid gland 
as well as additional views at varying 
equipment settings may be obtained 1n con- 
siderably less time than that needed for a 
single rectilinear scan. The Gamma camera 
permits the simultaneous imaging of the 
thyroid in three differing. photographic 
densities, allowing a more accurate and in- 
formative visualization of extremes 1n up- 
take not obtainable with a single rectilinear 
scan. 

This study presents our experience with 
100 consecutive patients examined by both 
rectilinear scan and Gamma camera scinti- 
photos. 


MATERIALS AND METHODS 


Thyroid scans and scintiphotos were ob- 
tained at 24 hours after the oral administra- 
tion of approximately co uc of Na I, 
Rectilinear scans were obtained with a 
Nuclear Chicago Pho/Dot medical scanner 
Model #1735 with a 3X2 inch sodium io- 
dide scintillation crystal and a 61 hexagonal 
hole focused collimator. Scan speeds were 
15, 22 or 30 cm. per min. depending upon 
thyroid uptake. Dot scans were obtained 
by a 3.0 mm. line overlapping at 1.5 mm. 
(1/2 spacing). Some photoscans were ob- 
tained by a data blending technique which 
was produced by diffusing the light source. 
Ten per cent of the maximum count rate 
was suppressed to eliminate background. 

Scintiphotos of the thyroid were ob- 


tained with a Nuclear Chicago Pho/ 
Gamma Camera Mark II and a triple pin- 
hole collimator. The center hole of the colli- 
mator sees the gland in its entirety, while 
the two side holes yield lateral oblique 
views of each lobe. This composite picture 
was found difficult to analyze* and there- 
fore tungsten plugs were inserted in the side 
holes so that only the single frontal projec- 
tion was obtained. Although others have 
found the lateral oblique view to be in- 
effective, in several cases this proved to be 
more useful than the anterior projection.‘ 
The plugs were then removed and one was 
placed in the center hole to obtain only the 
lateral oblique views. As described previ- 
ously, the camera functions in such a man- 
ner that an oscilloscope duplicates the 
events that occur in the detector. ? 

The oscilloscope face is photographed 
with two Polaroid cameras, using film of a 
3,000 ASA rating. One camera has a triple 
lens with each lens set at a different “P” 
stop. This offers on one polaroid film, 3 im- 
ages photographed at different densities. 
The other Polaroid copying camera was 
placed over the view port to obtain a single 
enlarged view of the gland, which was 
added to the patient's chart. The scinti- 
photos were then compared with the dot 
and photo scans and the clinical examina- 
tion. 

The patients’ uptake in this group ranged 
from 2 to 78 per cent of the administered 
dose. Rectilinear scannings were repeated 
until the dot and photo scans were con- 
sidered satisfactory for comparison. The 


* The more recent Mark III model has only a single center hole. 


* Department of Radiology, Fordham Hospital of the Misericordia-Fordham Affiliation, Bronx, New York. 
T Chief, Department of Radiology, Fordham Hospital, Bronx, New York. Present Address: Department of Radiology, Roosevelt 


Hospital, New York, New York. 


1 Chief, Radioisotope Laboratory, Fordham Hospital, Bronx, New York. 
§ Associate Radiologist. Present Address: Department of Radiology, St. Vincent’s Hospital, New York, New York. 
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reliability of a rectilinear scanner has been 
previously reported. Scintiphotos were 
considered acceptable when evidence was 
present that the gland was accurately 
centered, sufficient dots were collected and 
Intensity settings were such that an ade- 
quate range of brightness was offered. 
RESULTS 

Figure 1/7 is a representative normal dot 
scan in a patient who had a nonpalpable 
gland and was clinically euthyroid. Figure 
1, B and C depict Gamma camera scinti- 
photos of the same patient—scans seen 
through a triple pin-hole collimator with 
the side and center holes plugged, respec- 
tively. The images are an excellent com- 
parison with the rectilinear scan and dem- 
onstrate mild asymmetry of the gland. 
The three views of the thyroid at varving 


—_— 
— 


TE ub 
hy j | à j | 








| 
qr TA 
j l js | M JN n T 
a TRIN PET ET 
an i MEN SE 
CH | a n by 
A fot i IN 


lic. 1. (4) Dot scan. (B) Scintiphotos of 
the thyroid in frontal projection. The 
side holes are plugged. (C) Lateral- 
oblique scintiphotos of the thyroid. The 
center hole is plugged. 


Scans and Scintiphotos of the Thyroid 
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demonstrate the effect of the 
multi-lens camera with different diaphragm 
openings. Since defects within the gland are 
better appreciated at different intensities, 
the multi-lens camera is considered both 
useful and necessary. Poorly functioning 


densities 


areas or small areas of concentration are 
best seen at high brightness, while cold 
areas are best visualized with low levels of 
brightness. 

Figure 2/7 is a dot scan of a patient with a 
nodular thyroid. A pyramidal lobe is only 
hinted at. A large cold nodule in the left 
lobe is seen. The scintiphotos in Figure 27 
show the cold area well on the scintiphoto 
of least density, but do not show the pyra- 
midal lobe. As the brightness is increased 
(different "f" stops) the pyramidal lobe is 


better visualized while the cold area be- 
comes less obvious.? 
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Fic. 2. (4) Dot scan. There is a cold area in the left lobe. No definite pyramidal lobe is seen. (B) Scintiphotos. 
As the brightness increases the pyramidal lobe is better visualized. The cold area is less distinctly seen. 


In earlier cases a collection of 10,000 dots 
was recorded for each scintiphoto. Pres- 
ently 20,000 dots are accumulated per 
thyroid scintiphoto in order to obtain 
optimum results. Figure 34 depicts the 
scintiphotos of an enlarged multinodular 
gland in a patient with a 24 hour uptake of 
29 per cent; 10,000 dots were accumulated 
for this examination. The borders are irreg- 
ular, but no definite cold areas are seen. 
Figure 3B is the same patient with a 20,000 
dot accumulation. Obvious cold areas are 
now well delineated in both (lower) lobes. 
It should be noted that the image with the 
least density depicts these cold areas best. 
Figure 3C is the dot scan. 

If the patient cannot tolerate the usual 
examination time of 2-3 minutes, the in- 
tensity can be raised and the dot accumula- 
tion reduced, resulting in readable scinti- 
photos. It must be kept in mind however 
that small defects, as demonstrated above, 
may be missed if the number of dots ac- 
cumulated is reduced. 


, 


"COLD AREAS' 


Twenty-nine of the 100 patients studied 
had clinically palpable nodules. By all 
scanning procedures, 34 patients demon- 
strated defects in the thyroid parenchyma. 
A number of patients had a single nodule on 


palpation, but demonstrated multiple areas 
of decreased activity on a scintiphoto Or 
scat. 

Of the 34 positive scans, one cold area 
was not demonstrated by the Gamma 
camera, while in 4 patients a cold area could 
not be demonstrated with the pho/dot 
scan. In 5 cases, a cold area was well seen 
on the scintiphotos, but only equivocally 
present on the rectilinear scan. The cold 
areas were seen equally by both methods in 
18 cases and better demonstrated by the 
camera in 10 cases. Only occasionally was 
the reverse true (3 cases). 

Figure 4, Z and B depicts the thyroid of 
à patient with a nontoxic, nodular goiter. 
The defects are well seen in both scan and 
scintiphotos. Figure 2/7 is a dot scan of a 
patient with a small palpable nodule in the 
superior portion of the left lobe. It is not 
demonstrated on the dot scan, but can just 
be made out as a cold area in the scinti- 
photos (Fig. £5). 

In 6 patients a palpable nodule could 
only be demonstrated, or better delineated 
in the lateral view. Figure 64 is the dot 
scan of a patient with a cold nodule in the 
mid left lobe. It is well seen in the scinti- 
photos (Fig. 68) and particularly in the 
image of the least density. It is best seen in 
the lateral view (Fig. 6C). 
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The defects in both lower lobes 


are better visualized, and are visualized 
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best on the image of least density. 
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lic. 4. (4) Dot scan. (B) Scintiphotos. The defects are seen well in both types of examinations. 
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lic. §. (4) Normal dot scan. No defects are noted. (B) On the scintiphotos a cold area is just delineated in the 
location of the cold nodule (arrow). 





Fic. 6. (4) Dot scan. A cold nodule in 
the left lobe is obvious. (B) Scinti- 
photos in the frontal projection. (C) 
Lateral-oblique views. The cold area 
is best seen (arrow). In C the camera 
depicts left, and right, reversed. 
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"HOT AREAS” 


[n 3 patients, definite "hot areas" were 
seen and 2 other patients had areas that 
were questionable. Both forms of image 
production appeared s satisfactory, although 
in 2 cases there was somewhat better visual- 
ization with the Gamma camera. 


“PYRAMIDAL LOBES” 


Pyramidal lobes were demonstrated in a 
total of 14 patients. In 13 patients the 
tissue was best delineated with the Gamma 
camera. Five pyramidal lobes were not seen 
at all on the rectilinear scan and another 4 
were only suggested by this technique (Fig. 
2B). In 1 patient the pyramidal lobe was 
seen onlv on rectilinear scan. The pyram- 
idal lobe was invariably best visualized 
on the scintiphoto image of greatest den- 
SICy. 


DEFICIENT THYROID UPTAKE 


Eight patients had extremely low up- 
takes due to previous surgical intervention 
or to other causes of poorly functioning 
tissue. Imaging was always better with the 
Gamma camera. Satisfactory visualization 
was obtained because of the varied den- 
sity images of the triple lens camera. The 
high density image brought out the poorly 
functioning gland in its entirety, or small, 
poorly functioning islands of tissue that 
were missed on the rectilinear scan. With 
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the addition of only 2-4 minutes to the time 
usually necessary for scintiphotos, an ex- 
amination superior to the rectilinear scan of 
the thyroid was always obtained. A par- 
ticularly good example of this 1s seen in 
Figure 74, which is the dot scan of a patient 
with 3.3 per cent and 5 per cent uptake at 4 
and 24 hours, who had thyroiditis. One can- 
not even be certain of the boundaries of the 
gland in the rectilinear scan. On the scinti- 
photos (Fig. 78) the gland is now well out- 
lined and a cold nodule in the inferior por- 
tion of the right lobe is well visualized. 

Figure 84 is the dot scan of a postopera- 
tive patient. Only a hint of tissue in the left 
lobe is seen. Figure 87 demonstrates the 
high intensity scintiphotos which show con- 
siderable poorly functioning tissue in the 
left lobe. 


DISCUSSION 


With the Gamma camera, a relatively 
short time is necessary for examination. 
Therefore multiple views may be obtained 
and the patient released in less time than if 
he had one rectilinear scanning. 

Since the scintiphotos show a triple 1m- 
age of the gland with each image at a dif- 
ferent brightness (depending upon the indi- 
vidual “f”? stops set), one can obtain both 


high and low density scintiphotos in one 
examination and on one film. Low density 
scintiphotos are best to show cold areas 





ic. 7. (4) Dot scan. (B) Scintiphotos. 
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lic. 8. (4) Dot scan. (B) Scintiphotos made at high intensity now show more functioning tissue on the left. 


which may be blacked out in a higher in- 
tensity setting. The higher density pic- 
tures best demonstrate small amounts of 
isolated poorly concentrating 
areas. The latter is particularly well seen in 
poorly functioning lobes, pyramidal lobes 
and postoperative cases. In visualization of 
the pyramidal lobes or isolated areas of 
tissue, the camera was distinctly superior. 

[n evaluation of "hot" areas either sys- 
tem was satisfactory with little difference 
between the two modalities. 


tissue or 


In delineation of “cold”? areas the over- 
all eficiency of the camera was superior. In 
the few initial cases in which the rectilinear 
scan was more effective, the cause for the 
camera errors was attributed to 1 of 3 rea- 
sons: (1) An insufficient number of dots 
were collected; a minimum of 20,000 dots 
collected is felt to be necessarv. (2) The 
intensity settings may be too high for the 
accumulated count. A generally "white" 
picture is of little value in showing areas of 
decreased activity such that an underex- 
posed roentgenogram will hide lytic areas. 
[t should be realized that 1f dots are placed 
on an already white picture, relative to the 
pin-hole camera, this fact will distort or 
subdue a defect and may even distort the 
shape of the gland.’ (3) The "halo," which 
mav be added to each image from the oscil- 
loscope illuminator, significantly aids in 
positioning the gland to the center of the 


pin-hole. With the aid of this light, improper 
positioning should not occur. 

The rectilinear scanner is limited in that 
the detector movement is only in the hori- 
zontal plane. The Gamma camera detector 
may be positioned in any angle which 1s 
suitable for the patient's comfort. [t is 
noted that many examinations with the 
rectilinear scanner were incomplete due to 
the inability of the patient to remain still 
for the length of time necessary for the 
study. 

Anatomic landmarks were more easily 
transposed from the patient to the recti- 
linear scan, then to the scintiphotos. 


SUMMARY 


One hundred consecutive thvroid recti- 
linear scans and scintiphotos were obtained. 
The two modalities of imaging were com- 
pared and evaluated. 

The Gamma camera was found to pro- 
duce superior images in a fraction of the 
time required for a rectilinear scanning. 

The triplelens Polaroid camera produced 
images of extremes in density, thus am- 
plifying defects and/or differences in up- 
take within the thyroid gland. 


Theodore Robinson, M.D. 
Department of Radiology 
Roosevelt Hospital 

New York, New York 10014 
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LARYNGOGRAPHY IN THE SELECTION OF PATIENTS 
FOR CONSERVATION SURGERY IN CANCER OF 
THE SUPRAGLOTTIC LARYNX AND PHARYNX* 

By CARLOS A. PEREZ, M.D., JOSEPH H. OGURA, M.D.,t SUMNER HOLTZ, M.D., 


LILY A. PALMER, M.D., FLOYD H. BARNHILL, M.D.,t and WILLIAM E. POWERS, M.D. 
ST. LOUIS, MISSOURI 


N PATIENTS with tumors of the 

larynx and pharynx, laryngography has 
proven to be valuable in the accurate 
anatomic delineation of the lesion and 
evaluation of functional impairment. 
Rather than a screening procedure, this 
examination is regarded as an important 
aid to the otolaryngologist and the radia- 
tion therapist 1n the diagnosis and appraisal 
for treatment of these patients. Since the 
advent of conservation surgery and avail- 
ability of supervoltage irradiation, its value 
is particularly significant in the manage- 
ment of laryngeal and hypopharyngeal 
tumors.*:$.? 


CLASSIFICATION OF LARYNGEAL 
AND HYPOPHARYNGEAL TUMORS 


There is no clear-cut classification of 
laryngeal lesions. However, in several 
previous publications,?7:*:? we have used 
the following classification which is based 
on pathologic data (Fig. 1, Æ and B): 


A. Larynx. 1. Glottic tumors, limited to the 
true vocal cord. 

2. Infraglottic or subglottic tumors, ex- 
tending more than x cm. below the free 
margin of the true vocal cord. 

3. Transglottic cancer, when there is in- 
volvement of the laryngeal ventricle, with 
or without invasion of the adjacent struc- 
tures. 

4. Supraglottic tumors, involving the 
free portion of the laryngeal surface of the 
epiglottis and the false vocal cords. 

in- 


B. Superior hypopharynx. Tumors 


volving the base of the tongue, vallecula, 
lingual surface of the epiglottis and 
pharyngo-epiglottic fold. 


C. Inferior hypopharynx. Lesions involving 
the arytenoepiglottic fold, the pyriform 
sinus, and the posterior pharyngeal wall. 

This classification has been found to cor- 
relate very closely with routes of spread 
of the tumor and the incidence of both 
clinically apparent and occult lymph node 
metastases. 


DESCRIPTION OF SUBTOTAL SUPRAGLOTTIC 
PARTIAL PHARYNGOLARYNGECTOMY 


The operative techniques for the sub- 
total supraglottic laryngectomy, partial 
pharyngolaryngectomy, or extended pro- 
cedure for the resection of the base of the 
tongue and/or partial pharyngectomy, 
have been previously described. 

The resection is preceded by an uni- 
lateral radical neck dissection. For supra- 
glottic resection (Fig. 24), the thyroid 
cartilage is transected one-half of the dis- 
tance from the thyroid notch to its inferior 
border. Entrance is through the base of the 
pyriform fossa with extension anteriorly 
and medially across the base of the tongue, 
then inferiorly just above the arytenoid 
across the false cord, thence to the anterior 
commissure with removal of the epiglottis 
opposite the false cord and arytenoepi- 
glottic fold. After this a cricopharyngeal 
myotomy is performed to assist in re- 
habilitating deglutition. 

Resection of the pyriform sinus or partial 
pharyngolaryngectomy requires a more 


* Presented at the Forty-ninth Annual Meeting of the American Radium Society, Toronto, Ontario, Canada, May 29-31, 1967. 
From the Edward Mallinckrodt Institute of Radiology, and the Department of Otolaryngology,t Washington University School of 


Medicine, St. Louis, Missouri, 
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TUMORS OF THE LARYNX 





A Transgloitic Subglottic 


TUMORS TUMORS OF THE HYPOPHARYNX 


R- 
A-Y 


interior 
Fic. 1. Topographic classification of (4) laryngeal 
and (B) hypopharyngeal tumors. 








oblique cartilage cut at the inferior crico- 
thyroid articulation (Fig. 28). In this in- 
stance, entrance into the pharynx is 
through the vallecula well above the lesion, 
and resection requires removal of the entire 
arytenoid except for the vocal process of the 
cord. In tumors of the vallecula, the 
supraglottic approach includes wide resec- 
tion of the base of the tongue to the level of 
the lingual arteries (Fig. 28). 

The success of subtotal laryngectomy 
depends on the careful preoperative selec- 
tion of the patients. Laryngography has 
provided an accurate method to assist the 
otolaryngologist in his choice of the best 
surgical procedure that would encompass 
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the entire tumor. This procedure is of great 
value in lesions of the base of the epiglottis, 
arytenoepiglottic fold and pyriform sinus, 
where the clinical evaluation 1s more inac- 
curate because of the technical difficulties 
involved in performing an adequate ex- 
amination. Correlation of the laryngograms 
with the surgical specimens and the sur- 
vival of the patients treated with this con- 
servative approach has given us a set of 
criteria to evaluate these patients: 


CONTRAINDICATIONS FOR 
CONSERVATION SURGERY 


A. Absolute 
1. Cartilage destruction (thyroid—cri- 
coid) 


SUPRAGLOTTIC LARYNGECTOMY 





SUPRAGLOTTIC LARYNGECTOMY WITH PARTIAL PHARYRGECTOMY 
RESECTION OF BASE OF THE TONGUE 





Fic. 2. (4) Diagrammatic representation of struc- 
tures removed by a supraglottic laryngectomy. 
(B) Extended resection of the base of the tongue 
for tumors of the superior hypopharynx (—) and 
partial pharyngectomy for tumors of the inferior 
hypopharynx (x). 
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FIG. 3. (4 and B) Frontal and lateral views of the laryngogram show a] 
valleculae and the free margin of the eriglo-tis. Laryngeal ventricle 
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arge exophytic ulcerated tumor of the 
and anterior commissure are normal. 
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2 Extensive glottic involvement with 
fixation of the true cord 


B. Relative 

1. Tumor extending into the anterior 
commissure 

2. Involvement of the laryngeal ven- 
tricle 

3. Invasion of the apex of the pyriform 
sinus, because of submucosal tumor at the 
level of the true cord 

4. Impairment in the motion of the true 
vocal cords, indicating involvement of the 
intrinsic muscle. Tumor invading the pre- 
epiglottic space is not, by itself, an obstacle 
to supraglottic laryngectomy. Of course, 
the final decision rests with the surgeon, 
who will explore the extent of the tumor at 
the time of surgery. 


MATERIAL AND METHOD 


This retrospective study was designed to 
assess (1) the accuracy of laryngography in 
determining the location and full extent of 
the tumor and (2) the feasibility of con- 
servation surgery in patients with car- 
cinoma of the supraglottic larynx and 
hvpopharynx. A total of 132 subtotal 
supraglottic laryngectomies combined with 
partial pharyngectomies in a number of 
cases have been performed between Jan- 
uary, 1956 and December, 1964 at the 
McMillan Hospital, Washington Univer- 
sity, School of Medicine, St. Louis, Mis- 
souri. Of these patients, 100 had preopera- 
tive laryngograms. The roentgenographic 
studies were analyzed in retrospect without 
regard to known clinical or surgical infor- 
mation. 

The following findings were noted: (1) 
Location of the primary tumor; (2) in- 
volvement of adjacent structures; (3) status 
of the anterior commissure, laryngeal 
ventricles and the true vocal cords; and (4) 
evidence of cartilage destruction. 

In the light of these findings, the radiolo- 
gist classified those cases amenable to con- 
servation surgery. The roentgenographic 
evaluation was compared with the clinical 
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Fic. 3. (C) Photograph of the supraglottic laryngec- 


` 


tomy specimen demonstrating a wide margin of 
safety. Black arrow at false vocal cords. 


and surgical findings and correlated with 
the pathologic description of the resected 
specimen. The clinical assessment of the 
tumor included the findings on direct la- 
ryngoscopy as recorded on the hospital 
chart. The patients have been followed for 
at least 2 years after their operation and 
their subsequent course was determined in 
all cases. Therefore, we attempted not only 
an anatomic, but also a clinical appraisal of 
the laryngographic evaluation. 

During this period of time, approxi- 
mately 140 patients were treated with 
total laryngectomies for more extensive 
lesions of the supraglottic larynx and hypo- 
pharynx. The radiologist felt that 18 of 
these patients could have complete resec- 
tion of the lesion with a supraglottic laryn- 
gectomy (Table 1v). In 3 other patients, a 
subtotal supraglottic laryngectomy was 
attempted, but had to be changed to a 
total laryngectomy because of the trans- 
glottic extent of the tumor (Fig. 8, A-C) 
not suspected preoperatively in 1 of the 
patients. 

In addition, there were 5 misdiagnoses 
which were interpreted roentgenographi- 
cally as carcinoma, but on biopsy of the le- 
sions, were found to be chronic granulom- 
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atous disease (1 case), benign hemangioma 
(I case), pseudosarcoma (1 case), and 
chronic inflammatory lesions (2 cases). 


REVIEW OF LARYNGOGRAPHY TECHNIQUE 
AND NORMAL ANATOMY OF THE 
LARYNX AND HYPOPHARYNX 


The technique of laryngography has been 
previously described.* A preliminary lateral 
soft tissue roentgenogram of the neck is 
obtained, especially to study the thyroid 
and cricoid cartilages. In the last 5 years, 
the inspiratory phonation has been used 
routinely with marked improvement in the 
demonstration of the anatomy of the laryn- 
geal ventricles and true vocal cords (Fig. 
34). 

The normal roentgenographic anatomy 
of the larynx has been thoroughly described 
in previous publications."? Determining 
the presence or absence of involvement of 
the anterior commissure, laryngeal ven- 
tricles and true vocal cords is of the utmost 
importance in the selection of patients for 
supraglottic laryngectomies. Because nei- 
ther the vocal cords nor the ventricles ex- 
tend exactly to the midline, the base of the 
epiglottis, the anterior commissure and the 
anterior aspect of the proximal infraglottic 
space are a continuous surface, separated 
from the thyroid cartilage by only a few 
millimeters. These structures are better 
analyzed in the lateral projection during 
both inspiratory and expiratory phonation 
(Fig. 5, Zand B; and 10, Zand B). 

The anatomy and motion of the true 
vocal cords must be accurately determined. 
This 1s accomplished in frontal projections 
during inspiration (breathing) and inspira- 
tory and expiratory phonation (Fig. 4, £ 
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Fic. 4. (C) Photograph of the specimen after supra- 
glottic laryngectomy and partial pharyngectomy. 
Ulcerated tumor, about 0.5 cm. from lower margin 
of resection. No evidence of recurrence § years 
later. 


and B; and 11,7). Lack or decreased motion 
of the cord 1s strongly suggestive of tumor 
involvement of the intrinsic muscle (Fig. 5, 
4 and B; and 8, 4 and B). 

The superior hypopharynx offers no 
particular difficultv to the otolarvngologist 
or to the radiologist. The pyriform fossae 
are seen better in the frontal projection. 
The modified Valsalva maneuver produces 
distention of the hypopharyngeal walls, 
which is very helpful in the outlining of 
infiltrating tumors of the lateral wall of the 
pyriform fossa and in the evaluation of its 
apex (Fig. 9, £ and B). 


The arytenoids are best delineated in the 


F1G. 4. Patient treated with radiation therapy 8 months prior to admission. (4 and B) Laryngograms dem- 
onstrate infiltrating tumor and mucosal ulceration of the anterior and medial wall of the pyriform sinus. 
Note normal appearance of the laryngeal ventricle and anterior commissure. 
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frontal view at the time of the modified 
Valsalva maneuver, projecting posteriorly 
above the plane of the laryngeal ventricle 
and vocal cords. While the arytenoids are 
often distorted and enlarged because of 
edema, or by invasion from adjacent 
tumors, they are infrequently the primary 
site of cancer. 


ROENTGENOGRAPHIC FEATURES 


1. Supraglottic tumors originating high 1n 
the laryngeal surface of the epiglottis were 
best demonstrated in the lateral projec- 
tion, either as an irregular ulceration of the 
mucosa or as an exophytic mass (Fig. 3, 
A-C). Tumors arising from the base of the 
epiglottis showed ulceration of the mucosa, 
and had less tendency to be exophytic 
(Fig. 6, A-D; and 10, 4-C). Asymmetry of 
the false vocal cords was due to either 
tumor invasion or edema. These could be 
differentiated only when there was disrup- 
tion of the smooth mucosal outline (Fig. 
1074). 

Tumor extension into the anterior com- 
missure is best appreciated on the lateral 
projection only when there is infiltration 
and/or ulceration of the mucosal surface 
(Fig. 5B; and 108). In these cases it is com- 
mon to find thickening of the space be- 
tween the anterior commissure and the 
thyroid cartilage. 

Asymmetric enlargement of the true 
vocal cords, irregularity and/or lack of 
filling of the laryngeal ventricle (Fig. 5.7; 
and 84), indicate transglottic extension of 
the tumor. Two errors were made: in one 
case because the cord enlargement was due 
to edema, secondary to a biopsy prior to 
the laryngogram; and in another, because 
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Fic. 5. (C) A supraglottic laryngectomy with in- 
continuity resection of the true cord was per- 
formed (black arrow). There was microscopic 
evidence of tumor at the posterior margin of re- 
section. The patient is doing well, with no evidence 


of recurrence 2 years after treatment. (White 
arrow shows tumor infiltrating the right true 
cord anteriorly.) 


hyperkeratosis of the cord caused its en- 
largement. 

2. Superior | hypopharyngeal tumors. 
Malignant lesions of the base of the tongue, 
vallecula and/or pharyngo-epiglottic fold 
are usually infiltrating with irregular ulcer- 
ation of the overlying mucosa. They may 
extend deeply forming sinus tracts into the 
upper pre-epiglottic space. Not infre- 
quently the entire thickness of the free 
margin of the epiglottis and its upper 
laryngeal surface are invaded by the tumor. 
These findings are better appreciated in the 
lateral view and in the soft tissue roent- 
genograms (Fig. 6/7). When the vallecula 














Fic. s. (4 and B) Laryngograms demonstrate a 2 cm. polypoid tumor arising in the right false cord extending 
into the ventricle and true cord. The patient was judged unsuitable for conservation surgery. A tumor dose 
of 1,000 rads with cobalt 60 teletherapy was given preoperatively. 
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is obliterated or the tumor crosses the mid- 
line, it can be easily seen in the frontal 
projection (Fig. 3.7). 

3. Inferior hypopharyugea! tumors are of 
the infiltrating type in 75 per cent of the 
cases. When they appear in the aryteno- 
epiglottic fold or the medial wall of the 
pyriform sinus, it is extremely difficult to 
determine the exact site of origin by clinical 
or roentgenographic means. These lesions 
are best seen in frontal projections, causing 
asymmetry and mucosal ulceration of the 
involved area (Fig. 4, 4 and B). Oblique 
views are quite useful in better delineating 
the full extent of the tumors. Lesions of the 
lateral wall and apex of the pyriform fossa 
may produce bulging of the mucosa (Fig. 9, 
A and B), and when they attain a large 
size will completely obliterate the apex of 
the sinus. Preservation of normal motion of 
the vocal cords is a helpful criterion to 
classify the lesion as amenable to supra- 
glottic laryngectomy. 


RESULTS 


All but 2 of the patients operated upon 
had a pathologic diagnosis of epidermoid 
carcinoma, usually a moderately to poorly 
differentiated type. One of the lesions was 
diagnosed as a pseudosarcoma and the 
other as a chronic inflammatory process. 
Both had the gross appearance of an 
ulcerated exophytic malignant tumor of the 
epiglottis (Fig. 7, 4 and B). 

A. The accuracy of the laryngogram in 
determining the location of the primary 
tumor was 95 per cent (5 errors) as com- 
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liG. 6. (D) Photograph of the specimen shows a 
large ulcerated tumor of the base of the epiglottis, 
arytenoepiglottic fold and false cord, less then o.5 
cm. from the margin of resection. Patient is alive, 
tumor free, 6 years after operation. 


pared to 88 per cent of the clinical descrip- 
tion (12 errors) (Table 1). Most of the 
errors were made in tumors of the false 
cord and the arytenoepiglottic fold (Table 
II). 

b. When compared with the gross ex- 
tent of the tumor as described in the re- 
sected specimen, the radiologist failed to 
indicate 1t in one or more sites in 6 cases, of 
which 3 were inferior pharyngeal and 3 of 
the supraglottic larynx (Table 1). In 8 other 
patients structures showing only edema on 
histologic sections were misinterpreted as 
involved by tumor (2 pyriform fossae, 3 
arytenoepiglottic fold and 3 supraglottic 
larynx). 

A large source of error was constituted 
by a group of patients who received radia- 











Fic. 6. (4) Lateral soft tissue view of the neck shows irregular mass on the laryngeal surface of the epiglottis 
with thickening of the pre-epiglottic space. (B) Laryngographic demonstration of the tumor, which is in- 
vading the left arytenoepiglottic fold, and the false cord. (C) Note the smooth swelling of the anterior com- 
missure (arrow), on the lateral projection. Edema or tumor extension is difficult to differentiate. Subtotal 
supraglottic laryngectomy and left neck dissection were performed. 
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Fic. 7. (4) Lateral projection of laryngogram demonstrates bulky fungating mass with mucosal ulceration in 
the vallecula and laryngeal surface of the epiglottis. Small sinus tract is seen extending into the pre-epiglot- 
tic space (arrow). After multiple biopsies which only showed chronic inflammation, a supraglottic laryn- 
gectomy was done. 


tion therapy for their laryngeal or hypo- 
pharyngeal tumor either preoperatively or 
several months prior to admission to this 
hospital (Fig. 11,7). Laryngographic and 
clinical evaluation were difficult because of: 
(1) partial regression of the primary tumor 
and adjacent areas of involvement; (2) 
postirradiation edema, which was more 
noticeable in the epiglottis, arytenoepiglot- 
tic folds and arytenoids. 

Another cause of error was found in a 
group of 5 patients with involvement of one 
of the true cords on the laryngogram, felt 
not suitable for supraglottic laryngectomy 
(Fig. 5, 4-C; and 1o, 4-C). The surgical 
procedure was modified, the cord was re- 
sected in continuity with the supraglottic 





Fic. 7. (B) Photograph of specimen. Ulcerated mass 
involving most of the laryngeal surface of the epi- 
glottis is seen. Multiple sections failed to demon- : : 
strate malignancy, and the final diagnosis was larynx and a reconstruction was performed 


chronic inflammation. using thyroid cartilage. 
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TABLE I 


CLINICAL AND LARYNGOGRAPHIC EVALUATION OF 
PATIENTS FOR CONSERVATION SURGERY 
DIAGNOSTIC ERRORS 




















Location of Extent of T Frequency 
. X O ^ 
Primary Tumor eee ee QOEM Error of 











Pathologic Site of Tumor Patients Feasibility 
(No.) ua Laryngo- > 35 | Laryngo- |of Conserva- 
Clinical graphic Clinical graphic tion Surgery 
Supraglottic Larynx 
Epiglottis—free margin 3 | 1 (3%) o 4(13%) | 4399 | 300%) 
base 17 3 (19%) 1 (6%) 2 (11%) 3 (17%) 3 (17%) 
False cord and arytenoid 9 2 (22%) 2 (22%) 3 (33%) 2 (22%) 2 (22% 
Superior Hypopharynx 
Base of tongue—vallecula 12 2 (16%) 1 (8%) 1 (8%) O O 
Inferior Hypopharynx 
Arytenoepiglottic fold 9 2 (22%) 1 (1196 2 (3395) 2 O 
Pyriform sinus 22 2 (9%) O 5 (23%) | 303%) | 303%) 
Total 98 12 (12%) 5 (5%) 18 (18%) | 14 (14%) | 11 (11%) 











In 5 patients judged unsuitable for supraglottic laryngectomy because of true cord involvement, an in continuity resection of the cord 
was performed. 


STUDIES ON SURVIVAL AFTER operative laryngograms operated upon for 
CONSERVATION SURGERY epidermoid carcinoma of the larynx or 

The results of this type of surgery at our hypopharynx. All of them have been fol- 
Institition have been reported in more de- lowed for at least 2 years (75 per cent of the 
tail in previous publications." The sur- patients followed for 3 to § years). About 
vival rates presented here are limited only $85 per cent of the tumor recurrences have 
to the selected group of patients with pre- appeared during the first 2 vears after sur- 


TABLE II 


LARYNGOGRAPHY IN TUMORS OF THE SUPRAGLOTTIC LARYNX AND 
HYPOPHARYNX; ERRORS IN LOCATION OF PRIMARY TUMORS 











LM M————— 


Erroneous Location of Tumor 





Pathologic Site of Tumor 


Laryngographic Clinical 
BEENDEN l1 LiLtL 0— Eo 
Superior Hypopharynx 1 (Epiglottis) 2 (Epiglottis) 
Supraglottic Larynx 
Tip of epiglottis 1 (Pyriform sinus) 
Base of epiglottis 1 (Pyriform sinus) 1 (Arytenoepiglottic fold) 
1 (Pyriform sinus) 
1 (True cord) 
False Cord and Arytenoid 1 (Vallecula) 1 (Arytenoepiglottic fold ) 


1 (Pyriform sinus) 1 (Pyriform sinus) 
0009809090090 ae 
Inferior Hypopharynx 
Arytenoepiglottic fold 1 (Epiglottis) 2 (Epiglottis) 
1 (Epiglottis) 
1 (Arytenoepiglottic fold) 
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Fic. 8. (4) Large tumor of the pyriform sinus, extending into the false and true vocal cord (black arrow). 
(.B) Lateral projection shows tumor invasion of the posterior third of the true cord and the vocal process 
(hlack arrow). A supraglottic laryngectomy was attempted unsuccessfully. Because of the true cord in- 
volvement (black arrow), it had to be converted into a total laryngectomy. 
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gery. A fairly large proportion of patients 
have succumbed to intercurrent disease 
(Table 111). The absolute 2 year survival 
rate is 60 per cent which is approximately 
the same as previously reported." The 
value of preoperative irradiation as an 
adjuvant in the treatment of these patients 
Is discussed in a separate publication.!? Of 
the "patients felt to be not suitable for 
supraglottic laryngectomy” on whom the 
procedure was performed, seven had tumor 
at, or very close to the margins of resection. 
Only one of them has presented with local 
recurrence (Table v). As shown in Table tv, 
most of the failures were due to neck 
lymph node and distant metastases. The Fic. 8. (C) Photograph of the specimen. 





Tage III 


TWO YEAR SURVIVAL RATE OF PATIENTS TREATED WITH SUPRAGLOTTIC LARYNGECTOMY 




























































































Dead 
3. .* | T A 
' : ; r Absolute 
Supraglottic Larynx "n m From ; ix Ye | UR 
(No.) With teeta’ Survival Survival 
Tumor Vin 
D 
Isease 
Supraglottic Larynx 55 4 12 49 (89%) 37 (67%) 
Superior Hypopharynx 12 7 -— 5 (41%) $ (41%) 
Inferior Hypopharynx | 
Pyriform sinus 22 IO 4 12 (54%) 9 (41%) 
Arytenoepiglottic fold 9 — 2 9 (100%) 7 (77%) 
+ RE = i vy 4 O7 
Total | 98 20 HT 76 (77% 59 (60%) 
* Six postoperative deaths and 4 patients with second primary cancer included. 
Tase IV 
ANALYSIS OF FAILURES OF PATIENTS WITH PREOPERATIVE 
LARYNGOGRAM TREATED WITH CONSERVATION SURGERY 
Tumor Recurrence 
Pat; —— | Local 
ati i zs 
e Neck D; Failure 
No. istant | 
VY Local Lymph ai (per cent) 
Nolae Metastases | 
"— = a aa MEN P See 
Supraglottic Larynx 55 O dd I O 
Superior Hypopharynx 12 2 I 4 17.0 
Inferior Hypopharynx | 
Pyriform sinus 22 ia 2 ç 18.0 
Arytenoepiglottic fold 9 -- | — -— 0.0 
Total 98 6 6 IO | 6.1 
i | 

















* One patient in each group had concomitant distant metastasis. 
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Fic. 9. (4) Infiltrating epidermoid carcinoma of the later 


maneuver fails to produce distention of this are; 
tended. 


al wall of the pyriform sinus. (B) Modified Valsalva 
t. In contrast, the left pyriform fossa appears fully d 


IS- 
lottic laryngectomy were performed. 


Partial pharyngectomy and suprag 
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largest proportion of local recurrences ap- 
peared in the base of the tongue (17 per 
cent) and in the pyriform fossa (18 per 
cent)—areas where the extent of the surgi- 
cal procedure is not as well defined as in 
the supraglottic larynx. Of the 18 patients 
classified by the radiologist as amenable to 
a supraglottic procedure, but actually 
treated with a total laryngectomv, 9 are 
living tumor free 2 or more vears after sur- 
gery (Table v1). 





liG. g. (C) Photograph of the specimen shows a 
DISCUSSION small ulcerating carcinoma with submucosal in- 
filtration in anterior and lateral wall of the pyri- 


Clinical examination of patients with a 
form sinus. 


laryngeal or hypopharyngeal tumor is 


TABLE V 


INCIDENCE OF LOCAL FAILURE OF CONSERVATION SURGERY IN 
PATIENTS NOT SUITABLE BY LARYNGOGRAM 

















Involvement of | Involvement of | Cartilage 
Anterior Commissure | True Cord Destruction 
Patients | Local | Patients Local Patients | Local 
(No.) | Failures | (No.) Failures (No.) Failures 
Epiglottis 3 | I | 2 O | I O 
False Cord I | O | 2 | O | | 
I O I | O 








Pyriform lossa 








Five of the patients with involvement of true vocal cord had supraglottic laryngectomy and in continuity resection of the cord. 


Taste VI 


PATIENTS CONSIDERED CANDIDATES FOR CONSERVATION SURGERY BY 
LARYNGOGRAPHY, TREATED WITH TOTAL LARYNGECTOMY 




















| Diagnostic Errors Elective | | Patients 

Pathologic Location Patients | ———— —— —— — — — Tota] |, Local | Alive Two 

of Tumor | Ne) | Lx. | l.aryngog- Laryn- | Recurrence ‘Years With- 

| Clinical | raphy | gectomy (No.) out Tumor* 
Epiglottis | 9 2 6 I 6 

Pyriform Fossa and/or Ary- | 

tenoepiglottic Fold 7 2 | 4 2 | 2 
False Cord 2 I I | | | 
Total | 18 5 3 E 4 9 











* Two patients lost to follow-up considered as dead with tumor. 
Two patients died postoperatively. 
One patient died from intercurrent disease. 
One patient died with a second primary tumor of the pancreas. 
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frequently incomplete in determining the 
exact location, the extent of the tumor and 
the choice of the best treatment method. 
Inspection and palpation of the neck give 
only limited information about the primary 
tumor and lymph node metastasis. 

Direct or indirect laryngoscopy can 
demonstrate those tumors which involve 
the mucosa of the larynx or hypopharynx. 
However, submucosal lesions or tumor ex- 
tension are difficult to detect. Large poly- 
poid tumors are associated with edema of 
the epiglottis or the arytenoepiglottic folds, 
which often precludes adequate evaluation 
of the vocal cords and laryngeal ventricles. 
Edema or tumor invasion of the aryteno- 
epiglottic fold and of the arytenoid fre- 
quently prevents satisfactory visualization 
of the apex of the pyriform sinus. 

A number of roentgenographic tech- 
niques have been described to study the 
laryngopharynx: 

1. Lateral soft tissue roentgenography 
of the neck may demonstrate tumors of the 
base of the tongue, laryngeal surface of the 
epiglottis or posterior pharyngeal wall 
sharply outlined against the air column. 
Although it may be difficult to interpret, 
cartilage destruction can often be demon- 
strated.! 

2. Tomograms were formerly used to 
demonstrate laryngopharyngeal lesions, 
but have been replaced by contrast me- 
dium examination. 

Larvngography has yielded a high de- 
gree of accuracy in the evaluation of glottic, 
infraglottic and transglottic tumors??? 
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Fic. 10. (C) Photograph of the specimen. 


Most of the past errors were due to inade- 
quate evaluation of the laryngeal ventricle. 

Beginning in 1950, limited surgical resec- 
tions have been used at this hospital in 
selected cases with laryngeal and hypo- 
pharyngeal tumors. These procedures, 
which are almost always combined with a 
radical lymph node dissection, preserve the 
true vocal cords. The patients have no 
significant speech disturbance and are able 
to swallow without aspiration. About 50 
per cent of the patients with supraglottic 





E 


Fic. 10. (4) Bulky tumor of the laryngeal surface of the epiglottis. There is distortion and swelling of the left 
arytenoepiglottic fold and false cord with pressure defect on the roof of the laryngeal ventricle. (B) On the 
lateral projection it is evident that there is tumor involvement of the laryngeal surface of the epiglottis 
crossing the midline. The tumor extends into the anterior commissure (white arrow). A supraglottic laryn- 
gectomy with resection of the left true cord was performed (black arrow). The patient died postoperatively 


of pneumonia. 
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liG. 11. (4) Frontal laryngogram demonstrating a 2-3 cm. tumor involving the arytenoepiglottic fold and 
medial wall of the pyriform sinus. Laryngeal ventricle and true vocal cord are normal. Biopsy: Epidermoid 
carcinoma. A preoperative dose of 3,000 rads tumor dose was delivered using cobalt 60 teletherapy and 2 
weeks later a supraglottic laryngectomy was done. 


and/or hypopharyngeal tumors may be 
treated by this conservative approach.’ 
Since January, 1956 to December, 1964, 
132 supraglottic laryngectomies have been 
performed. An analysis of 100 preoperative 
laryngograms showed only 4 errors in de- 
termination of the adjacent structures in- 
volved by tumor, as opposed to I2 and 18 
errors respectively in the clinical evalua- 
tion. In general, ulcerating tumors were 
more difficult to assess than exophytic 
tumors. In 18 patients treated with total 
laryngectomy, it was felt by the radiologist 
that a conservative procedure would have 
been feasible. The clinical preoperative 


KK 


Fic. 11. (B) Photograph of the specimen showing 
complete regression of the mass. There was no 
microscopic evidence of malignant tumor. Pa- 
tient is well and tumor free 2 years after his opera- 
tion. 
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appraisal was “that the margin of safety 
was insufficient.” However, pathologic 
examination of the laryngeal specimen 
demonstrated the tumor to be limited to the 
supraglottic structures in all but one pa- 
tient. The survival in this group of patients 
is comparable to those treated by con- 
servation surgery. 


SUMMARY 


The laryngographic findings have been 
evaluated in 98 patients treated with con- 
servation surgery for carcinoma of the 
supraglottic larynx or hypopharynx. Cor- 
relation with surgical findings and patho- 
logic description of the resected specimens 
showed that this roentgenographic proce- 
dure was very helpful in determining the 
location and extent of the primary tumor. 
Certain criteria have been outlined for the 
laryngographic selection of these patients 
for conservation surgery. 

The 2 year survival rates of the patients 
are presented, the mechanisms of failure 
are analyzed and correlated with the 
laryngographic findings. 

Carlos A. Perez, M.D. 
The Edward Mallinckrodt Institute 
of Radiology 


£10 South Kingshighway 
St. Louis, Missouri 63110 
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RADIOISOTOPE SCANNING OF SUPERIOR 
MEDIASTINAL MASSES* 


By YEN WANG, M.D., D.Sc. (Mep.)f 


PITTSBURGH, PENNSYLVANIA 


HE common mass lesions in the su- 

perior mediastinum are substernal 
thyroid, aneurysm or vascular anomaly, 
lymph node enlargement and mediastinal 
tumor. These lesions usually show a similar 
appearance on the roentgenogram, and are 
often difficult to differentiate. Ordinarily, 
additional roentgenologic examinations— 
Bucky diaphragm technique, laminagraphy 
or contrast study—are used to make a 
further evaluation. 

Rejali and associates? first introduced a 
radioisotope method of visualization of 
blood pools in 1958. Three additional re- 
ports^** were published on the same sub- 
jects. In their original paper, Rejali et al. 
presented a practical approach of differen- 
tiating aneurysms of the aorta from masses 
in the mediastinum by using radioisotopic 
scanning, which serves much the same pur- 
pose as angiocardiography. A procedure has 
been worked out to differentiate the three 
common types of superior mediastinal 
mass lesions by combining the techniques 
of radioisotope delineation of vascular 
blood pool and scanning of the thyroid 
gland. This combined radioisotopic scan- 
ning technique has been found to be of con- 
siderable value in the clinical study. 


MATERIALS AND TECHNIQUES 


Either 5 uc of RE* SA, P* cholegrafin, 
Hg!’ neohydrin, Cr* albumin or §0 uc of 
Tc? labeled colloid per kilogram of body 
weight is injected through an arm vein. 
A scanning of the superior mediastinal area 
is done immediately after the injection. 
The scanning factors are: average count 
rate 2,000—3,000 cpm., speed 40 cm./min., 
spacing 0.35 cm., aperture medium, den- 


sity 50 kev. depending on the isotope. 
Usually the scanning is started in the re- 
gion of the sternal notch moving downward 
to the level of the xyphoid process. About 20 
to 30 minutes is required using a Picker 
Magnascanner with 3 inches Nal crystal. 
A 5 or 8 inch scanner or scintillation camera 
will reduce the study time to at least half, 
although the over-all resolution will be 
maintained. At completion of the scan- 
ning the mid-point between the sternal 
notch and the xyphoid process is marked 
on the scan and also with a lead marker on 
the skin of the patient. Then an antero- 
posterior chest roentgenogram is made 
with the central beam at the mid-point, at 
a distance of 6 feet. The roentgenogram and 
the scan are superimposed along the three 
markers. The discrepancy between the 
roentgenographic change and the scanning 
findings is evaluated. 

Using all the listed radioactive prepara- 
tions, except the Hg! neohydrin and 
Cr? albumin a thyroid and mediastinal 
scanning can be performed on the same 
flm about go minutes or more, after the 
intravenous administration. 

Using Cr* albumin and Hg!” neohydrin, 
a thyroid scanning should be done sep- 
arately following the mediastinal scanning. 


CLINICAL STUDIES 


In order to evaluate the superior medias- 
tinal mass shadows 1n the roentgenogram, 
a group of patients with abnormal superior 
mediastinal shadows was studied. It was 
found that with the presented scanning 
techniques an accurate differential diagno- 
sis of the various lesions can be easily 
established. The contribution of this tech- 


* Presented at the Sixty-seventh Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 


27-30, 1956. 


From the Department of Radiology, Presbyterian-University, Magee-Women's and Homestead Hospitals, Pittsburgh, Pennsylvania. 
t Associate Professor of Radiology, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania. 
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Vic. 1. A normal I?! superior mediastinal scan. The 
thyroid gland is seen at the middle top of the scan. 


nique is illustrated by the following selec- 
tive case presentations. 


I. NORMAL SUPERIOR MEDIASTINUM SCAN 


Figure 1 shows an I? cholegrafin scan of a 
normal superior mediastinum. The dark 
area of blood pool on the scan corresponds 
exactly to the normal superior mediastinal 
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shadow on the chest roentgenogram, and it 
represents the large vessels. The lungs and 
other soft tissues are relatively cool with 
very minimal radioactive uptake because 
there is much less blood pooled in the lungs 
than in the great vessels. The thyroid 
gland was scanned about 60 minutes after 
the injection and revealed a normal con- 
figuration and normal position. 
2. SUBSTERNAL THYROID 

Case 1. A 45 year old white female had an 
intermittent. feeling of fullness in the upper 
chest and neck. A chest roentgenogram (Fig. 
24) revealed a large mass involving the superior 
mediastinum. I!?! cholegrafin scan (Fig. 2B) dem- 
onstrated a large substernal thyroid with irreg- 
ular uptake. There were some cool areas, which 
could represent either degenerative nodules or 
carcinoma. At surgery, a large adenomatous 
thyroid gland with hemorrhage and benign 
adenomatous degeneration was found. 


Case 11. A 65 year old white female was ad- 
mitted to the hospital with a history of thy- 
roldectomy 10 years previously for papillary 
carcinoma of the thyroid. She received radia- 
tion therapy for 3 months postoperatively. She 
had been free of symptoms up to approximately 
2 months ago, at which time she was seen at the 
Eye & Ear Hospital for vocal cord paralysis. 
She now had vocal cord edema, hoarseness and 





Fic. 2. Case 1. (4) Chest roentgenogram shows a large superior mediastinal mass. (B) I?! thyroid scan reveals 
a large substernal extension of the thyroid gland. There is a moderate degree of uneven radioactivity up- 
take. This is a multiple degenerative adenoma of the thyroid gland. 
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liG. 3. Case 11. (4) Chest roentgenogram shows a large superior mediastinal mass. The lungs are relatively 
clear. (B) I?! mediastinal and pulmonary scan demonstrates considerable radioactivity uptake in the mass 
lesion and additional uptake in the upper lung fields. These are clearly indicative of recurrent thyroid 
carcinoma and pulmonary metastases. The stomach is delineated in the right lower quadrant of the scan. 


dyspnea. On the chest roentgenogram there was 
a large superior mediastinal mass (Fig. 34). 
The lungs were essentially clear. I'?! scan (Fig. 
3B) revealed increased uptake in the superior 
mediastinum and both upper lung fields. These 
hndings are indicative of large recurrent thy- 
roid carcinoma with lung metastases. 


3. ANEURYSM 


Case ul. A 72 year old white male was ad- 
mitted to the Veterans Hospital with heart 
disease and difficult breathing. A chest roent- 
genogram (Fig. 44) showed marked widening 
of the superior mediastinal shadow. The trachea 
was slightly deviated to the right. The differ- 
ential diagnosis was between aneurysm and a 
large tumor mass. Due to the age of the patient, 
an I?! cholegrafin superior mediastinal scanning 
(Fig. 4B) was performed. The scan was super- 
imposed on the 6 foot anteroposterior chest 
roentgenogram, and there appeared to be a 
large blood pool mass in the superior medi- 
astinum representing an aneurysm. 


4. NEOPLASTIC MASS 

Case 1v. A 57 year old pharmacist was ad- 
mitted with intermittent chest pain and supe- 
rior vena caval obstruction. The roentgenogram 


of the chest (Fig. 577) revealed a diffuse lesion in 
the right hilar region which was interpreted as 


probable carcinoma. I! cholegrafin superior 
mediastinal scanning (Fig. 5B) was performed 
and demonstrated a normal superior medi- 
astinum. Most of the widened mediastinum 
showed very little uptake, and this was inter- 
preted as due to tumor mass involvement. At 
surgery, a nonresectable carcinoma of the right 
lung was found. 


CasE v. This patient, a 75 year old white 
male with dyspnea, cyanosis, cough and fever 
for 2 weeks, was treated with antibiotics. On 
admission he had pleural effusion on the right 
side. Roentgenographically, there was a medi- 
astinal mass with no specific lung changes (Fig. 
64). An amount of 800 cc. of purulent fluid was 
removed from the chest cavity. The broncho- 
scopic examination was negative. ['?! thyroid 
scanning was done first and was normal. Cr?! 
albumin mediastinal scan studies (Fig. 6B) 
revealed a mediastinal mass, suggesting that 
it was vascular in origin. The patient was 
discharged. because of his age. Four months 
later, the patient had a return of his symptoms 
and was readmitted. Again a hydrothorax was 
diagnosed and 1,000 cc. of fluid was aspirated. 
The same “mass” was again seen. A repeat 
scan (Fig 6C) with I?! cholegrafin revealed a 
large cold mass. The thyroid was again found to 
be in the normal position (Fig. 6C). Superior 
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lic. 4. Case 111. (4) Chest roentgenogram shows a huge mass in the superior mediastinum. The trachea is de- 
viated to the right. (B) I?! cholegrafin scan shows a large area of radioactive uptake in the superior medi- 
astinum. This corresponds to the mass, thus representing a large aneurysm. The cardiac chambers are also 
enlarged. 


vena cavagraphy was done and an hourglass Comment. This is an interesting case. At the 
constriction was noted. Biopsy disclosed an first hospitalization the thyroid gland was 
undifferentiated carcinoma. scanned first with [I?, and 2 days later the 





Fic. §. Case 1v. (4) Chest roentgenogram reveals a mass in the right superior mediastinum with associated 
lung infiltration. This was diagnosed as neoplastic involvement of the right lung and mediastinum. (B) Iit 
cholegrafin scan shows no uptake in the area of the mass, this being indicative of tumor involvement. The 
great vessels and thyroid gland are well demonstrated for a differentiation. 
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G. 6. Case v. (4) Chest roentgenogram shows a large mass in the superior mediastinum. Elevation of the 
right dome of the diaph ragm and pleural effusion are noted. (B) Cr® albumin scanning of the mediastinum 
was performed about 2 days after a thyroid scan with I3, The thyroid gland is well delineated, has a normal 
configuration, and is in a normal position. The mediastinal scan shows a large area of radioactive uptake, 
which was interpreted as a large blood pool area such as aneurysm. (C) Repeat mediastinal scanning with 
I'?' cholegrafin was performed about 4 months after B. This was the first I?! cholegrafin scan and revealed 
absence of radioactive uptake in the mass lesion area, except for the blood pool of the great vessels. The 
thyroid gland was scanned afterward and was again found to be normal. Therefore, the mass seen in the 
superior mediastinum on the chest roen tgenogram was considered to be a neoplastic process. 
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superior mediastinum with Cr* albumin. The 
residual I7! activity in the thyroid gland and 
the scanning position of patient resulted in 
misinterpretation. Had the superior mediastinal 
scanning been done first and then the thyroid 
scanning, the tumor mass might have been de- 
tected the first time. 


DISCUSSION AND CONCLUSION 


Since the introduction of radioisotope 
"scanning, many improvements in the scan- 
ning techniques, equipment and isotope 
preparations have been made. 

The application of the radioisotope scan- 
. ning methods for visualization of blood 
. pools has been advocated ' as a relatively 
simple technique. The scanning of the thy- 
roid gland has been widely used in thyroid 
studies. 

In this report, we have combined these 
two techniques into one procedure for 
studying the superior mediastinal mass 
shadows demonstrated on chest roentgeno- 
grams. We perform superior mediastinal 
and neck scanning in one sitting, using I?! 
cholegrafin, RESA or Tc*?» colloids, 

This combined scanning technique was 
found to be very valuable in the dif- 
ferential diagnosis of substernal thyroid, 
aneurysm and tumor mass. 

It should be emphasized that angiocar- 
diography, by the nature of the procedure, 
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will produce much sharper and a superior 
detailin the visualization of the blood pools 
or abnormal vessels, although we can also 
obtain an adequate definition by the radio- 
Isotope scanning. However, the simplicity 
of the reported combined scanning tech- 
nique in making a differential diagnosis be- 
tween the three common lesions is greater. 


Department of Radiology 
Magee-Women's Hospital 

Forbes Ávenue and Halket Streets 
Pittsburgh, Pennsylvania 15213 
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THE TREATMENT OF LUNG CANCER BY 
SPLIT-DOSE IRRADIATION* 


By JAMES C. COOK, M.D., HOWARD J. WEST, M.D., and JOHN W, KRAFT, M.D. 


DETROIT, MICHIGAN 


T HAS been well documented that radia- 

tion therapy alone is curative in only a 
very small percentage of those persons 
suffering from carcinoma of the lung.** For 
this reason, attention has recently been 
directed toward split-dose radiation ther- 
apy in the management of these patients, 
with the hope of improving palliation, if not 
long term survivals.5.1 

At Harper Hospital, treatment and fol- 
low-up records are available dating back to 
1922, which indicate that various modifica- 
tions of split-dose radiation therapy have 
been used since that time. The technique 
has been found particularly helpful in those 
cases where the prognosis was extremely 
poor or treatment was considered pallia- 
tive. Symptomatic relief and decrease in 
morbidity is gratifying in these cases, while 
at the same time the method does not inter- 
fere with the longer term prognosis in more 
hopeful cases. 

From 1932 to 1957 a constant potential 
600 kv. unit was used and in 1957 a 2 mev. 
Van de Graaff apparatus became available. 
With this latter equipment two fairly 
standard split-dose schemes have been em- 
ployed. The purpose of this paper is to 
present our experiences with the utilization 
of these two split-dose schemes and to ex- 
plore the advantages of these methods. 

In 1945, nitrogen mustard (HN;) was 
introduced as a chemotherapeutic agent 
and for many years, starting in 1947, was 
administered routinely in conjunction with 
radiation therapy for carcinoma of the 
lung. In 1958, a report dealing with this 
combined method of treatment? indicated 
an increase in the 1 year survival rate in the 
undifferentiated and oat cell types of car- 
cinoma. 

In recent years, the opinion has been 
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repeatedly expressed?! that HN; adds little 
if anything to the longevity of patients 
treated with irradiation. It seemed appro- 
priate, therefore, to assess our cases treated 
with split-dose 2 mev. irradiation after 
1957, and to attempt an evaluation of the 
role of HN, when used concomitantly with 
it. 
MATERIAL AND METHODS 


During the period from January 1957 to 
December 31, 1964, a total of 483 patients 
were referred to our service with the pre- 
sumed diagnosis of cancer of the lung. Of 
these, 332 were given split-dose radiation 
therapy and were therefore eligible for in- 
clusion in this study. A histologic diagnosis 
was required, although in 48 cases the exact 
cell type was unknown. (In these cases the 
patients were treated on the basis of posi- 
tive sputum cytology plus confirmatory 
clinical and roentgenographic findings.) 

All patients who received split-dose ra- 
diation therapy were included in the study. 
This patient population consists of those 
who were judged to be inoperable or in 
whom known or probable tumor remained 
postoperatively. Patients with resectable 
lesions were not as a rule referred; hence, as 
in most series treated with irradiation, the 
more favorable cases have been excluded. 

Males comprised 85 per cent of the series, 
outnumbering females 281 to 51 or a ratio 
of 5.5 to 1. The average age of all patients 
treated was 58.9 years (Fig. 1). A micro- 
scopic study of the cell types revealed ap- 
proximately one-third to be squamous cell, 
one-third oat cell and undifferentiated and 
the remaining one-third comprised all other 
types of carcinoma (Fig. 2). 

Survival was tabulated in months and 
dated from the first day of radiation treat- 
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ment rather than from onset of symptoms 
or date of diagnosis. The data are therefore 
somewhat conservative, particularly in 
view of the short over-all survival time and 
the frequent delays necessarily encountered 
between diagnosis and onset of therapy. 
Patients were considered as having suc- 
cumbed to cancer when lost to follow-up. 
Irradiation was administered 6 days per 
week with 2 mev., a half value layer of 7.4 
mm. Pb, and a target skin distance of 100 
cm. The two split-dose schemes were as 
follows: The initial course consisted of 
either a midline tumor dose of 2,000-2,400 
rads given in 8 treatment days or a dose of 
2,500-3,000 rads applied in 20 treatment 
days. This usually required an air dose of 
400 r daily in the first instance and 200 r 
daily in the second instance delivered to 
alternate anterior and posterior portals. No 
correction was made for the increase due to 
lung transmission. The treatment fields 
were shaped to include the area of involve- 
ment plus the mediastinum. The supra- 
clavicular region was treated separately if 
clinically involved. Appropriate follow-up 
examinations and roentgenograms were 
made at intervals of 4 weeks and 8 weeks 
following completion of the first course of 
treatment. On this latter occasion, the pa- 
tient's over-all status as well as tumor re- 
sponse was assessed and a second similar 
course was instituted whenever feasible. 
HN; was given in over two-thirds of the 
cases. Dosage was o.4 mg./kg. of body 
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Fic. 1. Age and sex distribution of 332 cases of 
carcinoma of the lung, 1957-1964. 
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LUNG CARCINOMA BY TYPE 
Mixed Squamous 
and Adenocarcinoma 
2 18% 
Oat Cell and 
Undifferentiated Adenocarcinoma 
Carcinoma 12.4% 
36.2% 
Unknown 


14.7% 


Squamous Cell Carcinoma 
33.4% 


Fic. 2. Distribution of cases according to cell type. 


weight given intravenously in 4 divided 
doses (subsequently changed to 2 doses of 
0.8 mg./kg. each) concomitantly with each 
treatment series. Initially, it was given 
routinely. Since this was not a controlled 
series, however, we have prescribed it less 
frequently in recent years as our enthusi- 
asm for the drug began to diminish. No 
conscious selection has existed in this area, 
although we have lately been reluctant to 
hospitalize patients for chemotherapy if 
they were in good enough general condition 
to tolerate out-patient irradiation. This 
would tend to place the more favorable pa- 
tients in the "no mustard" category. 


RESULTS 


Table 1 shows the average survival time 
in months for the various treatment modal- 
ities both with and without HN.. While 
some slight superiority seems apparent 
when HN, is added to the treatment plan, 
the difference is not statistically signifi- 
cant. The over-all survival figures com- 
pare favorably with other apparently simi- 
lar published series.” In all cases the term 
"surgery" refers to definitive resection. 
Radiation, with or without HN,, was ad- 
ministered because of known or probable 
residual disease. Those having had surgery 
constitute the most favorable group of pa- 
tients. 
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TABLE I 


AVERAGE SURVIVAL AND MEDIAN SURVIVAL 
ACCORDING TO TYPE OF TREATMENT 








All Patients 
Average | Median 
Treatment Survival | Survival 
(mo.) (mo.) 
Irradiation alone 6.9 5 
Irradiation and nitrogen mustard 8.1 6 
Irradiation and surgery 18.2 9 
Irradiation, surgery and nitrogen 
mustard 19.6 13 


The relatively large number who did not 
complete the planned course of treatment 
is primarily a reflection of the prolonged 
interval between the two courses. A pro- 
cess of natural selection is, of course, 
operative here, since those with an ex- 
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tremely short life expectancy are not in- 
cluded. Table n illustrates the results when 
these unfavorable patients are excluded. 

An analysis of the number of patients 
living 2 years or longer (Table 111) verifies 
the well known advantage enjoyed by those 
with apparently resectable lesions.’ Treat- 
ment with irradiation alone, however, is 
again shown to be worthwhile in increasing 
life expectancy, since both average survival 
in months as well as 1 and 2 year survival 
rates are superior to the reported rates in 
untreated cases.! 

Twelve inoperable cases survived 2 years 
or longer. Ten of these (88.3 per cent) were 
given HN, as a supplement to irradiation. 
However, 75.6 per cent of all inoperable 
cases (199/263) received HN;; hence, the 
high percentage of the long term survivors 
who received the drug is not surprising. 


TABLE II 


SURVIVAL IN MONTHS OF PATIENTS WHO HAVE COMPLETED IRRADIATION 





Survival in Months 





Treatment 12 Months 24 Months 
Average | Median 
No. | Per Cent | No. | Per Cent 
Irradiation alone 12.6 8 | 9/23 39.1 
Irradiation and nitrogen mustard 11.0 8 9/17 28.8 
Irradiation and surgery 24.6 Ij 33/115 53.0 
Irradiation, surgery and nitrogen mustard 21.6 I5 17/27 63.0 
TABLE III 
SURVIVAL GREATER THAN I YEAR ACCORDING TO TYPE OF TREATMENT 
All Patients 
Living 










Treatment 


Irradiation alone 
Irradiation and nitrogen mustard 
Irradiation and surgery 


Irradiation, surgery and nitrogen mustard 


12 Months 


Per Cent 
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TaBie IV 


SURVIVAL GREATER THAN I YEAR; COMPLETE 0S. INCOMPLETE IRRADIATION 








Treatment 





Irradiation complete; no nitrogen mustard 
Irradiation complete and nitrogen mustard 
Irradiation incomplete; no nitrogen mustard 


Irradiation incomplete and nitrogen mustard 


Five of these 12 had undifferentiated le- 
sions; in g the lesions were upper lobe or 
lingular in location. Seven patients are alive 
and well from 2 to 10 years. 

Subdividing those surviving more than 1 
year into complete os. incomplete irradia- 
tion (Table rv) provides a method of as- 
sessing the value of HN, in these categories. 
Again there is nothing to suggest an im- 
provement in survival time with the addi- 
tion of HN.. (No allowance has been made 
for the effect of surgery in this category.) 


DISCUSSION 


A large proportion of our patients (151) 
did not complete the planned split-dose 
radiation therapy in two courses. This, per- 
haps, reflects a certain advantage, for pa- 
tients with a comparatively brief life ex- 
pectancy are spared the ordeal of a more 
lengthy number of treatments. On the 
other hand, those patients who are referred 
from some distance and do well enough to 
complete the second course are apprecia- 
tive of the chance to return home between 
courses. . 

. In this type of situation the amount of 
palliation offered, both physically and 
emotionally, must be balanced against the 
amount of time consumed'in administra- 
tion of the treatment. A short, relatively 
intense, course of therapy (which is well 
tolerated by the patient) would seem to 


Living 


12 Months 





offer significant benefits in this regard. In 
addition, the economic burden is often re- 
duced because of shorter periods of hos- 
pitalization and less time lost from work. 
We tend, therefore, to favor the scheme 
which allows a dose of 2,000~2,400 rads in 8 
treatment days prior to interruption; the 
great majority of our patients have been 
treated using this scheme. In addition, the 
time-dose relationship is such that this is 
theoretically a biologically more effective 
dose than the more protracted scheme 
which provides only about 2,500 rads in 34 
weeks. 
We do not feel that the radiobiologic 
effects of the split-dose method are well 
enough defined to state what, if any, is the 
optimal interval between series.? A rest 
period does, however, increase patient 
tolerance regardless of its length and, for 
this reason, does appear to have a place in 
the radiotherapeutic management of this 
disease. The excellent work of Sambrook® 
and Scanlon in this regard would indicate 
our rest interval to be at the upper limits of 
effectiveness based on current radiobiologic 
knowledge, and perhaps a shorter interval 
would be desirable. Further investigation of 
both the proper rest interval and dose rate 
should help to better define this problem. 
It should also be pointed out that split- 
dose treatment is readily adaptable as 
preoperative irradiation in those cases 
where sublethal tumor doses are used. If, 
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TABLE V 
DISTRIBUTION OF PATIENTS ACCORDING TO CELL TYPE WHO RECEIVED NITROGEN MUSTARD 









Nitrogen Mustard No Nitrogen Mustard 
Cell Type Total 

No. Per Cent No. Per Cent 
Squamous cell 80 72:1 31 27.9 III 
Oat cell and undifferentiated go 75.0 30 25.0 120 
Other 67.3 33 32.7 IOI 
332 

after the predetermined waiting period, CONCLUSIONS 


surgery is not feasible or complete removal 
is impossible, a second course of treatment 
can ordinarily be instituted to bring the 
irradiation to a tumorocidal level. Our ex- 
perience with this type of treatment is 
limited, but in those few cases where re- 
section has been carried out operative 
morbidity does not appear to have been 
increased. We have, as yet, no long term 
survivors in this category. 

One possible source of bias in the evalua- 
tion of the role of chemotherapy could exist 
in the distribution of cell types between the 
two groups. In Table v this distribution is 
analyzed and no such bias is detected. Our 
results would therefore seem to support the 
conclusions of others*5 who feel that HN, 
does not add to the survival time 1n these 
cases. It should be emphasized that this 
agent still has a valuable place in palliation 
of this disease as pointed out by Roswit.! 
Our data suggest only that it does not add 
to the survival time when combined with 
radiation therapy. 

From a curative standpoint the 2 year 
over-all survival data in those patients 
treated by irradiation, with or without 
chemotherapy (4.4 per cent), are compar- 
able to those reported by others.?:5 The 5 
year survival rate for these patients will not 
be available until 1969, but it will lie some- 
where between the low of o.o per cent re- 
ported by Kuchar? and the high of 7.4 per 
cent reported by Guttmann‘ in a selected 
series of apparently localized lesions. 


I. Analysis of a series of 332 unselected 
cases of bronchogenic carcinoma treated by 
split-dose irradiation revealed an average 
survival of 10.0 months, a median survival 
of 6 months, and a 2 year survival of 8.5 per 
cent. 

2. The inoperable cases numbered 263. 
These received split-dose radiation therapy 
either alone or in conjunction with chemo- 
therapy. Their average survival was 7.8 
months, with a median survival of 6 
months, and a 2 year survival of 4.4 per 
cent. 

3. The advantages of this method of 
treatment lie in the palliative benefits ob- 
tained rather than in any improvement in 
the survival rate. 

4. While the biologic basis for split-dose 
radiation therapy is well documented in the 
literature, the most appropriate dosage 
schedules and rest periods remain to be de- 
fined. 

5. HN; has a place in the palliation of 
selected cases of this disease. It did not, 
however, increase the survival time over 
radiation therapy alone in our series. 


SUMMARY 


Á total of 332 cases of moderately or far- 
advanced bronchogenic carcinoma treated 
by means of split-dose radiation .therapy 
were analyzed. No increase in the long term 
survival rate was noted; however, the 
greater flexibility offered by this method 
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enables significant palliative benefits to be 
achieved. In addition to relieving physical 
discomfort, important psychologic and 
economic advantages are felt to accrue 
from this method of treatment. 

Nitrogen mustard (HN), although it has 
a place in the palliation of certain aspects of 
this disease, does not appear to increase life 
expectancy over that which can be ex- 
pected with radiation therapy alone. 


J. C. Cook, M.D. 
Department of Radiology 
Harper Hospital 

3825 Brush Street 
Detroit, Michigan 48201 
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LIPOSARCOMA* 


A RETROSPECTIVE STUDY OF FIFTEEN CASES, A REVIEW OF THE 
l LITERATURE AND A DISCUSSION OF 
RADIOSENSITIVITY 


By ROBERT W. EDLAND, M.D.} 


MADISON, 


WISCONSIN 


"Les rayons X agissent avec d'autant plus d'intensité sur les cellules, que l'activité réproduc- 
. trice des cellules est plus grande, que leur devenir karyokinétique est plus long, que leur 
morphologie et leur fonctions sont moins définement fixées"? 


We soft tissue sarcomas in general 
and the liposarcomas in particular are 
not neoplasms routinely encountered in 
medicine, most treatment centers agree 
that the group of tumors which comprise 
the liposarcomas represent one of the most 
common malignant soft-part neoplasms 
referred for definitive therapy. Enzinger" 
reporting from the Armed Forces Institute 
of Pathology, and Martin, Butler and 
Albores-Saavedra*? from the M. D. Ander- 
son Tumor Institute report that liposar- 
comas comprise about one-fourth of all the 
soft part sarcomas. There have been exten- 
sive reviews of several large series in the 
surgical literature and in the past the eval- 
uation and discussion of management of 
this entity usually have been the pre- 
rogative of the pathologist and the sur- 
geon,)617,18,28,31,34 with only isolated case re- 
ports in the radiologic literature.?® 35:43 
Notable exceptions have been the reports 
by Schick and Rogers,# Perry and Chu,® 
Friedman and Egan,? and del Regato.!? 
The relative lack of radiotherapeutic de- 
tails in most series, as well as the somewhat 
divergent opinions expressed in the onco- 
logic literature concerning local radio- 
sensitivity and radiocurability, have stimu- 
lated our report. Fifteen patients with 
liposarcoma treated in the Radiotherapy 
Center of the University of Wisconsin 
Hospitals during the period 1958 to 1966 
comprise this series. All cases are included 
and none were lost to follow-up. The histo- 


logic diagnosis of liposarcoma or one of its 
variants was confirmed by our Pathology 
Staff. 

Obviously not all of our patients could 
have survived 5 years or more from the in- 
stitution of radiotherapy, but it was 
thought that it was proper to include our 
total experience with this entity during the 
period for which an adequate review of the 
pathologic materials could be performed. 


HISTORICAL REVIEW 


From the radiotherapeutic standpoint, 
one of the first verified reports of a long- 
term control of a liposarcoma was reported 
by Despaigne and del Regato in 1930." 
This was a postoperative recurrence of a 
myxoid liposarcoma which was controlled 
by irradiation, with the patient alive and 
well more than 15 years later. In 1935, 
Ewing? and Leucutia? reported on the 
marked radiosensitivity of certain (em- 
bryonal or myxolipomatous) liposarcomas. 
Stout in 1944 reported on 8 cases of irra- 
diated liposarcoma, remarking on the rela- 
tive radiosensitivity of well-differentiated, 
rarely metastasizing (distant) myxoid lipo- 
sarcomas. This probably was the type of 
tumor described as reaching huge propor- 
tions by Dalamanter* in 1859. These 
tumors contained adult fat cells, regularly 
formed stellate lipoblasts and a rich capil- 
lary network, and had a high frequency of 
local recurrence after excisional surgery. 
He also reported on a more immature post- 


* From the Department of Radiology (Division of Radiotherapy), University of Wisconsin Medical School, Madison, Wisconsin. 
Supported by Grant No. CA 06295 from the National Institutes of Health. 
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Fic. 1. Liposarcoma, Type I. Well differentiated or myxoid type. (A) Photomicrograph X 110. Adult fat cells 

and regularly formed stellate or spindle-shaped lipoblasts. Mild pleomorphism and myxoid connective 

tissue. Mitoses uncommon. This tumor rarely metastasizes in this form. (5) Photomicrograph X 240. High 
power view of same tumor. 
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operative recurrence followed for 7 years 
with a complete regression, and thought 
that good results could probably be ob- 
tained in irradiating rather small recurrent 
liposarcomas in easily accessible locations. 
In 1950, del Regato" published a case re- 
port describing a highly sensitive em- 
brvonal liposarcoma, and in 1954 Pack and 
Pierson* reported 2 cases out of 12 pri- 
marily controlled by irradiation (1 for 10 
years). The same authors in a preoperative 
series reported 60 per cent of cases showing 
a definite regression, with a complete 
clinical regression in 15 per cent. Most of 
their cases showed residual microscopic 
foci, and they felt that when the tumor in- 
vaded bone, preoperative radiotherapy 
should not be employed. They further re- 
ported that patients treated with wide local 
excision and postoperative irradiation have 
a § year survival of 87.5 per cent. 

In 1960, Buschke! reported a case of lipo- 
sarcoma, with irradiation of repeated re- 
currences and the patient alive and well for 
13 years. Friedman and Egan? in 1960 re- 
ported on 12 irradiated cases, employing 
rather high dose levels for attempted tumor 
ablation. These authors also pointed out 
that liposarcoma would appear to be an 
exception to the law of Bergonié and 
Tribondeau,? since the slowly growing, well 
differentiated tumor is relatively radio- 
sensitive, while the rapidly growing, more 
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anaplastic and highly malignant tumor 1s 
relatively radioresistant. Perry and Chu? 
in 1962 reported on the radiotherapeutic 
experience at Memorial Hospital in 29 
cases, noting a rather high proportion (86 
per cent) of transient favorable responses 
with relatively low doses of radiation and 1 
case of histologically verified complete re- 
gression. They believed that the myxoid 
type was the most apt to show a favorable 
response to irradiation. Significant reports 
concerning specific anatomic sites have also 
appeared over the past few years in the 
surgery and pathology literature.?^?* 


PATHOLOGY 


Several classifications of liposarcoma 
have evolved through the years. Ewing” 
subdivided the entity into a mature type 
(adult cell liposarcoma) and the embryonal 
myxoliposarcoma—a tumor which con- 
tained myxomatous tissue and fetal fat 
cells and which simulated the embryonal 
growth of fat tissue. Stout published a 
slightly different classification recognizing 
the well differentiated, low-grade and rarely 
metastasizing liposarcoma (Type I; Fig. 1, 
A and B), poorly differentiated myxoid 
liposarcoma (Type II; Fig. 2, 4 and b), 
and the undifferentiated round cell lesion 
(Type III; Fig. 3, 4 and B). An admixture 
of 2 types may occur on occasion. 

The well differentiated type resembles 
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Fıc. 2. Liposarcoma, Type II. Poorly differentiated myxoid type. (4) Photomicrograph X 1 10. In areas the 
tumor resembles fibrosarcoma but the cells contain fat. Lipoblasts are more bizarre with hyperchromatic 
or pyknotic nuclei. (B) Photomicrograph X 240. High power view of same tumor. 


myxosarcoma and consists of adult fat cells 
and regularly formed stellate or spindle- 
shaped lipoblasts in a myxoid connective 
tissue stroma. The background matrix has 
a rich capillary network which occasionally 
contains well-developed collagen and re- 
ticulin fibers. Mitoses are rare and occa- 
sionally partially developed “‘signet-ring 
cells" may be seen. The poorly differen- 
tiated type has more lipoblasts, often with 
huge pyknotic or hyperchromatic nuclei 
and a less prominent vascular network. 
Adult fat cells are rarely seen and areas 
simulating fibrosarcoma may be present. 
The unicellular lipoblasts may be quite 
anaplastic and show many mitoses. The un- 
differentiated round-cell type has a scanty 
delicate fibrous background without a con- 
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spicuous vascular pattern. The nuclei are 
centrally placed and the cytoplasm foamy 
or granular and filled with lipoid material. 
The cells may reach enormous size and are 
usually in close juxtaposition, occasionally 
in sheets. The stroma is no longer myxoid. 
The rare malignant hibernoma, a tumor of 
brown fat, may be histologically indistin- 
guishable from a liposarcoma of the round- 
cell type.” 

A modified version of Stout’s classifica- 
tion has been published by Enzinger,'7:'® 
which also emanates from the Armed 


Forces Institute of Pathology. Enzinger 
and Winslow!’ report 70 per cent survival 
at 5 years with well differentiated or myx- 
oid tumors and 18 per cent with pleomor- 
phic or round cell tumors. Although we 
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Fic. 3. Liposarcoma, Type III. Round cell or adenoid type. (4) Photomicrograph X 110. Rapidly growing 
highly malignant tumor with marked cellularity and granular cytoplasm. (B) Photomicrograph X 240. 


High power view of same tumor. 
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TABLE I 
HISTOLOGIC SUBTYPE OF PRIMARY 
TUMOR BY ANATOMIC LOCATION 
Type | Type 
Si Dp ; Tot; 
ite Type I| Il LI Total 
Retroperitoneal 2 2 2 6 
Lower extremity 5 3 O 6 
Girdle O 2 O 2 
Trunk O I O I 
Total 5 8 2 Ic 








agree with del Regato!® that morphologic 
categorizations are difficult and contro- 
versial at best, we have attempted to place 
our cases into the classifications published 
by Stout in 1944 and 1953% and so pub- 
lished by Friedman and Egan.? Five of our 
cases were of the well differentiated, mvx- 
old type, 8 poorly differentiated myxoid 
tumors, and 2 were undifferentiated round- 
cell tumors (Table 1). There was not a 
sufficient admixture of elements to place 
any in the mixed category, but this is not 
an uncommon finding 1n other series. 


CLINICAL FINDINGS 
AGE, SEX AND RACE 


This 1s a tumor of older individuals: all 
but 2 of our patients were over 50 years of 
age (average 66 years). Our youngest pa- 
tients were 20 and 27 years of age. Males 
predominated in our series (10:5) and all of 
our patients were Caucasians. These find- 
ings are generally in keeping with the larger 
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Fic. 4. Schematic repre- 
sentation of anatomic 
distribution. (primary 
sites) of cases of lipo- 
sarcoma in the present 
series. 





serles reported in the literature, although 
the 2:1 male predominance 1s somewhat 
higher than usuallv seen. 


ANATOMIC DISTRIBUTION 


The primary tumor sites (Fig. 4) were 
principally divided between the lower ex- 
tremity (6 cases) and the retroperitoneal 
area (6 cases). Two of the primary sites in- 
volved the shoulder girdle and 1 the chest 
wall. In addition to the 14 treated primary 
sites, 4 metastatic sites were also treated in 
this series (3 in 1 patient—Table 11). The 


TABLE II 


INCIDENCE AND SITES OF KNOWN METASTATIC LESIONS 




















Site* 











No. of 
letast: ? e 
Metastases Present Wasisnts 
At time of primary treatment O 
Later in course (clinical) 5 
Later in course (surgical) | 
4 


At autopsy 


Mesentery Lung Liver um Bone 
g " Nodes 
O O O O O 
I 3 ] l 4 
l O O | O 
O 3 2 2 I 





* Includes 3 treated sites in 1 patient. 
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Tasce III 
SUMMARY OF TREATMENT BY ANATOMIC SITE 
Curative : os Irradiation 
Primary Site "alo of d X. | Attempt pude. oe for 
atients| Initially Irradiation | radiation | Irradiation Menora 

Retroperitoneal 4 o 
Lower extremity 3 4T 
Girdle 2 o 
Trunk I O 
Total 10 4 











* More than biopsy for diagnostic purposes. 
t Three osseous metastases treated in 1 case. 


incidence of lower extremity and retro 
peritoneal primary lesions is slightly higher 
than in other series. 


SYMPTOMS 


The uniform presenting symptom or sign 
was a mass which usually had reached 
striking dimensions without producing 
pain. Pain as an associated presenting com- 
plaint was noted in only 4 patients, when 
the tumor (usually retroperitoneal) had 
reached rather striking proportions. Lipo- 
sarcomas may become the largest of all the 
soft-tissue sarcomas and this very bulk may 
be a factor in radiosensitivity.-48 The 
duration of symptoms to diagnosis ranged 
from 2 months to 4 years with an average of 
14 months. The duration of symptoms did 
not appear to bear any relationship to the 
outcome of the survivors, but most patients 
with a relatively rapid demise had a rela- 
tively short period of clinical symptomatol- 


ogy. 
TREATMENT 


In all, 18 sites were irradiated. The ma- 
jority of our cases (8) were irradiated to 
complete what the surgeon and pathologist 
thought was an incomplete resection of the 
primary tumor (Table ri). In 1 case (CC) 
with a right suprascapular lesion, no viable 
tumor persisted on a subsequent surgical 
exploration. Four cases were treated per 
primam for local postsurgical recurrence at 
the primary site, and 2 were deemed in- 
operable (biopsy only). Three distant meta- 


static sites were treated in 1 case (MK) 
despite apparent local surgical control at 
the site of the primary lesion. In general, 
large fields were employed with liberal 
tumor margins, at least for three-fourths of 
the treatment course, at which time, if 
radical radiotherapy was indicated, the 
fields were usually contracted slightly and 
the doses boosted to 5,000-6,000 rads. 
Supervoltage modalities (either 1 mev. or 
cobalt 60 teletherapy units) were employed 
in all cases. Extremely radical surgery or 
amputation was not employed initially in 
any of our cases. A forequarter amputation 
was performed for recurrent tumor in one 
case (JM) 1 year after delivery of 5,000 
rads in 4 weeks for a bulky recurrent lesion 
of the left infrascapular region. 

This is a retrospective study and many of 
the cases were treated during a period of 
evolution in thoughts concerning normal 
tissue ‘tolerance and the local curability of 
many of the soft-part sarcomas. The doses 
employed ranged from 2,000 to 6,000 rads, 
so that in at least 3 cases, inadequate dosage 
levels were employed from the standpoint 
of local tumor ablation, although tempor- 
ary palliation was afforded. Massive doses 
of the order of 7,000 to 9,000 rads were not 
employed in any of our cases. 


RESULTS OF TREATMENT 


Eight of our patients are alive (6 without 
clinical evidence of tumor from 2 to Io 
years following the institution of radio- 
therapy) (Table 1v). Three have survived 
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for more than 5 years. One patient (MK) 
has survived 42 months from the institution 
of focal radiotherapy for osseous metastatic 
disease with a total survival of 126 months 
from the first surgical treatment of the pri- 
mary lesion. Most of the long-term sur- 
vivors were treated for residual disease, 
promptly instituted after the surgical pro- 
cedure. 

Seven of our patients have died, the 
majority of deaths occurring within 5 
months of the radiotherapy course (Table 
v). In 1 patient (LK), the radiotherapy was 
started and death ensued 2 days later (2 
weeks after the original surgery). At post- 
mortem examination the patient had a 
small bowel obstruction with extensive 
intra-abdominal metastatic disease, both 
lymph nodal and mesenteric. One patient 
died 67 months after 6,000 rads for a left 
chest wall recurrent lesion. This lesion is 
interesting, since 1t may have arisen from a 
benign lipoma removed 14 years previously. 
The two younger patients (20 and 27 years) 
in our series did not respond well to treat- 
ment. Both had retroperitoneal primary 
lesions. The duration of symptoms to 
diagnosis was 4 and 3 months, with a sur- 
vival after biopsy and radiotherapy (no 
significant debulking) of 5 (DB) and 4 
(RL) months, respectively. The doses em- 
ployed were 6,000 rads in 7 weeks and 
5,000 rads in 6 weeks. In both cases a more 
ageressive tumor course was noted with the 
development of lymph nodal involvement 
and lung and liver metastases (on post- 
mortem examination), in addition to very 
transient although clinically demonstrable 
regression of the primary lesion. This may 
be contrasted with the report by Enzinger!* 
of a relatively better prognosis in children, 
where the tumors may be difficult to distin- 
guish from congenital lipomatosis or lipo- 
blastomatosis. 

Of interest are the long-term survivors 
following radiotherapy. Most of these were 
treated for residual disease, recently de- 
bulked surgically. This is in keeping with 
the opinions expressed by Stout and 
Suit? concerning the relatively poor re- 
sponse of bulky tumors, which often have 
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vague or indistinct margins and necessitate 
Jarge fields. Four of the survivors are be- 
tween 5 and 10 years (2 without evidence of 
disease). One of the survivors (SS) had 
complete clinical regression and control of a 
rather large recurrence for 36 months 
(H:O; infusion and 6,000 rads), but re- 
quired chemosurgical intervention which 
has controlled the disease for an additional 
26 months. Complete local clinical control 
of a given lesion for greater than 5 years 
(other than as an immediate adjunct to 
surgical removal) was obtained in only 2 
cases, 1 of which (HA) subsequently died of 
metastatic disease (lung, skull, vertebrae) 
at 67 months. 

Seven of our patients received some form 
of concomitant adjunctive chemotherapy 
with the radiotherapy course. Five pa- 
tients were given intravenous Actinomy- 
cin D and cytoxan (usually 5 ug./kg. and 200 
mg.) varying between 9-15 doses. One pa- 
tient was given a short course of 4 doses of 
intravenous 5-Fu(15mg./kg.), and 1 patient 
received concomitant intra-arterial 3 per 
cent HO; infusion (24 increments with 
radiotherapy). The infusion was main- 
tained for 30 minutes and the ionizing ra- 
diation delivered during the last ; minutes of 
infusion. Four of the patients receiving 
adjunctive chemotherapy are alive and 3 
are dead. 

Our series is too small to adequately 
evaluate the effect of concomitant chemo- 
therapy and radiotherapy in the curative or 
palliative treatment of liposarcoma, but, in 
our series, while responses were obtained, 
no appreciable long-term benefit could be 
demonstrated over adequate radiotherapy 
alone. Significant palliative responses in 
liposarcoma have been reported in com- 
bined chemo-radiotherapy courses by Mo- 
lander? and Newton,? and with chemo- 
therapy alone by James eż al.” and Steh- 
lin; 


COMPLICATIONS 


One patient (SS) irradiated to 6,000 rads 
in 33 days with daily infusion of 3 per cent 
HO, developed fibrosis and limitation of 
motion at the knee. This was a bulky lesion 
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Taste VI 


LOCAL RESULTS OF TREATMENT IN 158 stres* 





Apu ere | No. of S; | Local Control | Significant Regression | No Significant 
Area Treatec Noof Sites D. no 2... 40 2 nd | M 
eee ce | MES | (236 months) | (>50 percent) | Response 
eee eRe RE ee RIES) Aner eet en EL ae DEIR E eee IN ae 
Retroperitoneal | at | 1 | 4 | 2 
Lower extremity | 6 i 4 _ | i 
Girdle 2 | 1 | i T : 
ry E i i H 
lorso 4i | 3 | 1 ho gem 
= pessenec cete i MM MM — 
l'otal 18 G 6 1 


* Includes 14 primary and 4 metastatic sites, 
+ Includes 1 metastatic site. 
t Includes 3 metastatic sites. 


of the medial femoral condyle for which 
amputation was advised. Radical surgery 
was refused. The lesion was locally excised 
and subsequently recurred. The tumor was 
controlled by irradiation for 36 months 
when recurrence was again noted clinically. 
Chemosurgical removal of the small re- 
currence was then accomplished and the 
patient is now over $ years from radio- 
therapy without evidence of disease. A 
partial small bowel obstruction secondary 
to adhesive bands was reduced surgically 
in a patient (GP) 24 months after he re- 
ceived 4,680 rads over 26 days for an upper 
retroperitoneal primary lesion. The patient 
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Fic, §. Scatter diagram illustrating time-dose" 
relationships of the radiotherapeutic plans for 9 
sites in 7 patients with recurrent, inoperable or 
metastatic lesions, without an initial debulking 
procedure. Closed circles represent failure of local 
controls or ablations. Triangles represent treat- 
ment plans which apparently have resulted in 
local "control." The ringed circles represent pa- 
tients who developed a significant complication 
without achieving tumor "control." 


survives over 5 years from his radiotherapy 
course without clinical (or surgical) evi- 
dence of recurrence. 

A third patient (DB) was noted to have 
a contracted left kidney at autopsy per- 
formed 5 months after 6,000 rads over zo 
days for an inoperable left side retroperi- 
toneal lesion. Good initial regression of the 
lesion was noted clinically (greater than 
5o per cent) but regrowth was noted 3 
months later. This may represent changes 
of subacute radiation nephritis. Brawny 
induration and subcutaneous fibrosis devel- 
oped in most cases where the dose in the 
corium exceeded 5,000 rads, but in most 
patients this was neither severe nor inca- 
pacitating. 


TIME-DOSE RELATIONSHIPS TO "RE. 
GRESSION” AND TUMOR “ABLATION” 


This author? has previously described 
his experiences with the relationship of time 
and dose for both temporarv tumor re- 
gression and apparent long-term ablation in 
embryonal rhabdomyosarcoma. From the 
standpoint of initial favorable tumor re- 
gression and radiosensitivity, liposarcoma 
would appear to be about as responsive as 
the embryonal forms of rhabdomyosar- 
coma. Few tumors fail to show at least 
transient regression of 25 to so per cent 
with doses of 2,000 to 4,000 rads over 2-4 
weeks (Table vi). For permanent or long- 
term control, however, 6,000 rads over 41 to 
6 weeks seldom will be effective in gross 
tumors (Fig. 5), although this dose appears 


Vor. 103, No. 4 


to be quite effective for marginal recur- 
rences and microscopic disease. Most of our 
long-term controls received 6,000 rads in 44 
to 6 weeks (Fig. 6). Debulking these tu- 
mors, when feasible, would appear to be 
indicated, since the tumor does not appear 
to be widely disseminated by an incom- 
plete surgical procedure (similar to neuro- 
blastoma and many ovarian neoplasms), as 
does the embryonal rhabdomyosarcoma. 

One of our cases (GT) with an undiffer- 
entiated myxoid (Type II) tumor showed 
virtually no response to radiotherapy 
(2,300 rads in 31 days) and concomitant 
chemotherapy ^ (cytoxan). Temporary 
growth restraint or transient shrinkage did 
not occur and the patient died 2 months 
after the course of radiotherapy was com- 
pleted. This case, however, represents a 
rather homeopathic dose-rate delivery of 
goo rads per week, which by present stan- 
dards could hardly be expected to produce 
significant tumor regression. 

Of interest 1s the comparison of the 
slopes of the 1so-effect curves for minimal or 
microscopic, residual or debulked tumor 
disease, and gross, recurrent or inoperable- 
inaccessible tumor (Fig. 7). It would appear 
that 5,000 rads or more in 4 to 5 weeks is 
. quite effective in completing a remission 
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Fie. 6. Scatter diagram illustrating ‘“‘time-dose’’ re- 
lationships of radiotherapeutic plans for g sites in 
8 patients, with debulking procedures or incom- 
plete surgical resection of primary lesion. Closed 
circles represent failure of local control or abla- 
tion. Triangles represent treatment plans which 
apparently have resulted in local “control.” The 
ringed triangle represents a patient who developed 
a significant complication, although tumor “‘con- 
trol” was achieved. 
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Fic. 7. Composite scatter diagram illustrating “time- 
dose" relationships of radiotherapeutic plans in 18 
sites. Closed circles represent failure of local con- 
trol or ablation. Triangles represent treatment 
plans which apparently have resulted in local 
“control.” The ringed circles and triangle repre- 
sent patients who developed a significant compli- 
cation. Comparison of iso-effect lines for minimal or 
microscopic residual disease and gross recurrent or 
residual disease have been included. 


for microscopic, residual or small tumors, 
whereas this same dose 1s usually ineffective 
alone in producing permanent ablation in 
gross-recurrent or inoperable tumors. Sig- 
nificant palliation, however, can usually be 
afforded in most cases, and there is an oc- 
casional long-term remission in inoperable 
tumors. 

The value of routine postoperative radio- 
therapy to the tumor bed must be em- 
phasized. In the M. D. Anderson series? 
83 per cent (60 of 72 cases) of the lesions 
treated by local excision recurred, and 25 
per cent (18 of 73) treated by radical sur- 
gical excision developed local tumor recur- 
rence. With routine postoperative radio- 
therapy this figure probably can be reduced 
to a maximum of Io to 15 per cent, 


RELATION OF RESPONSE TO HISTOLOGIC 
SUBDIVISION 


Five of our cases were believed, histo- 
logically, to represent examples of the ma- 
ture or differentiated form of myxoid lipo- 
sarcoma (Type I). Four of these cases are 
alive from 2 to 8 years after radiotherapy 
without clinical evidence of disease. The 
exception (GT) with a retroperitoneal tu- 
mor exhibited a more aggressive or malig- 
nant course and the patient died 2 months 
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after the course of radiotherapy. The rather 
homeopathic nature of the radiotherapy 
course, however, which did not produce 
detectable growth restraint, has already 
been commented upon. 

With reference to the 8 cases which were 
thought to represent poorly differentiated 
myxoid types (excluding the case of LK), 
survival ranged from 4 months to 8 years. 
One case (MK) with treated metastatic 
disease is alive 10} years from the original 
surgical treatment of her primary lesion of 
the ankle, and almost 4 years from the start 
of her first course of radiotherapy. Four of 
the patients in this group have died, 3 of 
their disease. Three deaths occurred within 
the first year and one patient (HA) died in 
his sixth year with metastatic disease. 

Only two of our cases were believed to 
represent examples of the more undiffer- 
entiated round-cell liposarcoma (Type HI) 
and both patients died within the first year 
after therapy. Both were retroperitoneal 
lesions which responded initially to irradia- 
tion, especially the case (DB) treated to 
6,000 rads over 7 weeks; but both tumors 
recurred locally in a short interval and at 
autopsy were widely disseminated within 
the abdomen. 

The initial favorable response or regres- 
sion of the 3 tumor types to comparable 
radiation doses would appear to be similar, 
- but ultimate local ablation of the tumor ap- 
peared to be decreased as one progresses 
from the well-differentiated myxoid tumors 
through the poorly differentiated myxoid 
type and into the undifferentiated round- 
cell liposarcoma, which does not contain 
myxoid material. The increased numbers of 
patients surviving for 5 years with the more 
differentiated, myxoid tumors may well be 
related to the natural history and biologic 
behavior of these tumors, but we would 
concur with the findings of Friedman and 
Egan? that the increase in local radio- 
therapeutic control of these tumors, as 
compared to the more undifferentiated 
types, would appear to represent a notable 
exception to the radiobiologic principles ex- 
pressed by Bergonié and Tribondeau.? In 
our series these findings would appear to 
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represent trends, rather than absolute find- 
ings, since notable radiation response ex- 
ceptions occur within subgroups. 


DISCUSSION 


The predilection of liposarcoma for the 
proximal lower extremity (buttocks and 
thigh), retroperitoneal region, and shoulder 
girde is well recognized. In the M. D. 
Anderson series, these regions comprised 
7o per cent of the primary tumors (58 per 
cent in the series reported by Pack and 
Pierson*). In addition, liposarcoma is the 
most common retroperitoneal soft-tissue 
sarcoma encountered in most series.” In 
these sites, this tumor can become the 
largest of all the sarcomas.* In the retro- 
peritoneum, these tumors usually present 
with a vague feeling of discomfort, heavi- 
ness and enlargement of the abdomen.?4 
Distant metastases are rarely evident (2 to 
§ per cent) when the original diagnosis is 
made. Even though complete eradication of 
the primary tumor in the retroperitoneal 
area may be virtually impossible, with 
palliative radiotherapy patients with such 
lesions may survive for long periods (up to 
7 and Io years) with their disease.!5?5 Lipo- 
sarcomas may also occur in unusual areas 
such as the foot®4? and hand, medias- 
tinum,*9*7 pleura,” breast, and bone.” 
Our series had a rather high incidence of 
retroperitoneal primaries but was not 
otherwise unusual as to distribution. 

The possibility of malignant degenera- 
tion of benign lipomas has been discussed 
by many authors,5^*^:* and it is now the 
concensus that the vast majority of lipo- 
garcomas arise as de novo tumors. Only ex- 
ceptionally do they arise from pre-existing 
lipomas, and then usually in patients with 
multiple lipomas. One of our cases (HA) 
may have arisen from a pre-existing benign 
lipoma. Schick and Rogers stress that one 
must approach the diagnosis of a lipoma- 
tous tumor of the deep thigh or retroperi- 
toneum with caution, since the malignant 
cells are often in the deepest and least ac- 
cessible part of the tumor. Should only the 
pathologically benign portion of the tumor 
be removed for microscopic examination, 
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this might lead to the erroneous conclusion 
that the entire tumor is benign. 

The possible multicentric origin. (mul- 
tiple primary lesions) of liposarcoma has 
also been mentioned by some workers. 
Generally, secondary lesions in visceral 
organs or marrow are metastatic. In the 
retroperitoneum or mediastinum they may 
represent extensions of original primary 
tumors or true multicentric lesions. The 
vast majority, however, are either meta- 
static lesions or extensions. Liposarcomas 
may also grow silently along neurovascular 
bundles, and this may explain the relatively 
high local recurrence rate following local 
excision or even in amputation stumps 
when postoperative radiotherapy has not 
been administered. 

Liposarcomas also exhibit a wide spec- 
trum of rate of local growth. The more 
malignant forms metastasize usually to the 
lungs or liver. These tumors occasionally 
metastasize to lymph nodes, although not 
with the frequency of the embryonal rhab- 
domyosarcoma. In the M. D. Anderson 
series?? € per cent of the cases had proven 
lymph node metastases. Three of our cases 
had histologic proof of lymph node metas- 
tases, a higher incidence than usually seen, 
but not statistically significant considering 
our small series. 


SUMMARY AND CONCLUSIONS 


A retrospective analysis of the radiation 
response of 18 lesions in 15 cases of lipo- 
sarcoma has been presented, along with à 
review of the opinions concerning radiation 
response which have evolved through the 
years. 

Our series is, of course, statistically too 
small to represent a definitive study or 
firmly establish the role of radiotherapy in 
the treatment of liposarcoma. Several fac- 
tors, however, have emerged: 


1. Because of the high incidence of local 
recurrence after resectional or excisional 
surgery, routine postoperative irradiation 
is recommended. In most cases wide-exci- 
sional surgery and postoperative radical 
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radiotherapy can prevent amputation or 
mutilating surgery. 

2. Radiotherapy appears to be best em- 
ployed as a surgical adjunct rather than as 
an elective initial substitute in accessible 
locations. In selected cases the use of pre- 
operative radiotherapy may render border- 
line lesions resectable. 

3. Definite and frequent long-term pal- 
liation and occasional apparent ablations 
occur when treating recurrent, inaccessible, 
or far-advanced inoperable tumors. 

4. Few tumors are totally radioresistant: 
a dose of 5,000 to 6,000 rads in § to 6 weeks 
is capable of totally ablating the tumor, but 
the control rate of tumors of significant size 
is quite low. It may be as Suit*® has re- 
marked, that most sarcomas of similar bulk 
or volume (cell populations) respond 77 
vitro to ionizing radiation in a similar 
fashion, but one cannot help but be im- 
pressed clinically by the apparent 2» vivo 
difference in regression of certain sarcomas 
(i.e., embryonal rhabdomyosarcoma or well 
differentiated liposarcoma) as compared to 
others (z.e., fibrosarcoma). 

z. Histologic subdivision may be helpful 
in establishing radiosensitivity trends and 
apparently does relate directly to prog- 
nosis, but is unreliable in predicting radia- 
tion response in many cases. 

6. Considering the natural history of 
liposarcoma, a § year reporting period may 
be too short to measure permanent tumor 
ablation. Therefore, once a diagnosis of 
liposarcoma has been made, the patient 
must be checked at regular intervals for the 
rest of his life. If one, however, considers 
the average age of patients at diagnosis, a § 
vear survival period assumes more signifi- 
cance. 


Department of Radiology 

Division of Radiotherapy 

University of Wisconsin Medical School 
Madison, Wisconsin 63706 


The author wishes to express his apprecia- 
tion to Doctor Franz Gosset of the Depart- 
ment of Pathology, University of Wisconsin 
Hospitals, for his review of all pathologic ma- 
terial presented in this series. 


79° 


14. 


15. 


16. 


19. 


18. 


19. 


REFERENCES 


. AcKERMAN, L. V. Multiple primary liposar- 


comas. Am. Ff. Path., 1944, 20, 789—197. 


. Bercont£, J., and TrRIBONDEAU, L. Action des 


rayons x sur le testicule. Arch. d'£lectric. méd., 
1906, 14, 779-874- 


. Boomer, R. J. Lipoblastic tumors of hands and 


feet: review of literature and report of 33 
cases. Y. Bone €9 Joint Surg., 1968, 4744, TIT- 


740. 
. Buscukg, F. In: Liposarcoma of Retroperi- 


toneal Space. Helwig, C. A., and McCusker, 
E. N. Cancer Seminar, 1960, 2, 180-184. 


. Caputo, N. T., and Spautpina, E. D. Medi- 


astinal liposarcoma. Harper Hosp. Bull., 
1953-1954, I-72, 122-127. 


. CiccraRELL, F. E., Sourg, E. H., and McGoon, 


D. C. Lipoma and liposarcoma of mediasti- 
num: report of fourteen tumors including one 
lipoma of thymus. 7. Thoracic & Cardiovasc. 
Surg., 1964, 47, 411-429. 


. Currie, R. A. Mediastinal liposarcoma: report 


of case. Dis. Chest, 1964, 46, 489-491. 


. DALAMANTER, J. Mammoth tumors. Cleveland 


Med. Gaz., 1859, 1, 31. 


. Dasszr, P. M. Primary retroperitoneal tumors. 


Am. J. RogwrcENOL, Rap. THERAPY & 
NucLEAR MED., 1957, 78, 333-342. 


. DEL Recaro, J. A. Radiotherapy of soft-tissue 


sarcomas. 7.4.M.A., 1963, 185, 216-218. 


. DEL Rzaaro, J. A. Liposarcoma of thigh. Cancer 


Seminar, 1950, 7, 12-13. 


. Despaicne, E., and pet Reoato, J. A. Re- 


cidiva de un mixo-sarcoma de la cara. Bol, 
Liga contra Cáncer, 1930, 5, 257-263. 


. DeWeerp, J. H., and Docxerty, M. B. Lipo- 


matous retroperitoneal tumors. 4m. F. Surg., 
1952, 4, 397-407- 

DowwELLvy, B. A. Primary retroperitoneal 
tumors. Surg., Gynec. C9 Obst., 1946, 83, 705- 
Sg: 

Epuanp, R. W. Embryonal rhabdomyosarcoma. 
Am. J. RorwTeENOL, Rap. TuHerapy & 
Nuciear MeD., 1965, 93, 671-685. 

ENTERLINE, H. T., Cutperson, J. D., ROCHLIN, 
D. B. and Brapy, L. W. Liposarcoma: 
clinical and pathological study of 53 cases. 
Cancer, 1960, 13, 932—950. 

Enzincer, F. M. Recent trends in soft tissue 
pathology. In: Tumors of Bone and Soft Tis- 
sue. Year Book Medical Publishers, Chicago, 
1965, pp. 315-332. 

ENziNGER, F. M., and Winslow, D. J. Lipo- 
sarcoma: study of 103 cases. Arch. path. Anat., 
1962, 335, 367-388. 

EwiNo, J. Fascial sarcoma and intermuscular 
myxoliposarcoma. Arch. Surg., 1935, 31, 507- 
520, 


Robert W. Edland 


20. 


21. 


23. 


2g. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33- 


34 


35. 


36. 


37: 


AUGUST, 1968 


Ewine, J. Neoplastic Disease: A Treatise on 
Tumors. Fourth edition. W. B. Saunders 
Company, Philadelphia, 1940, 197-203. 

Farman, A. A. Retroperitoneal fatty tumors: 
report of case and collective review of liter- 
ature from 1937-1947. AMA. Arch. Surg., 
1950, 60, 343-362. 


. Frrepman, M., and Eaan, J. W. Irradiation of 


liposarcoma. Acta radiol., 1960, 54, 225—239. 

Go.pman, R. L. Primary liposarcoma of bone: 
report of case. 4m. F. Clin. Path., 1964, 42, 
503-508. 


. Gurra, R. K., and Paouint, F. A. Liposarcoma 


of pleura: report of case with review of liter- 
ature and views on histiogenesis. 4m. Rev. 
Resp. Dis., 1967, 95, 298—304. 

James, D. H., JR., Jounson, W. W., and Wrenn, 
E. L., Jr. Effective chemotherapy of ab- 
dominal liposarcoma. 7. Pediat., 1966, 68, 
311—313. 

KNapp, R. W., and Campse t, T. R. Huge retro- 
peritoneal liposarcoma. 4m. F. Surg., 1965, 
IIO, 970-972. 

Leucutia, T. Radiotherapy of sarcoma of soft 
parts, on basis of statistical analysis. Radi- 
ology, 1935, 25, 403-415. 

Martin, R. G., Burisr, J. J., and ALBORES- 
SAAVEDRA, J. Soft tissue tumors: surgical 
treatment and results. In: Tumors of Soft 
Tissue. Year Book Medical Publishers, 
Chicago, 1965, pp. 333-347- 

McCormics, N. A. Liposarcoma: case report. 
Radiology, 1946, 47, 500-506. 

MoraNpER, D. W. Palliative treatment of 
metastatic tumors of soft somatic tissues with 
irradiation and chemotherapy. Am. T. RoEwT- 
GENOL., Rap. Tuerapy & NucrtgAR MeD., 
1966, 96, 150-157. 

MonzLAND, R. B. and McNamara, W. L. 
Liposarcoma: report of nine cases. Arch. 
Surg., 1942, 45, 164-176. 

NrwroN, K. A. Radiotherapy combined with 
chemotherapy in treatment of selected cases. 
Brit. 7. Radiol., 1967, 40, 823-827. 

OsEzRMAN, H. A. Sarcomas of breast. Cancer, 
1965, 18, 1233-1243. 

Pack, G. T., and Prerson, J. C. Liposarcoma: 
study of 105 cases. Surgery, 1954, 30, 687—712. 

Perkins, C. W., and Bowers, R. F. Liposar- 
coma of mediastinum and lung. Am. J. 
ROENTGENOL. & Rap. THERAPY, 1939, 42, 
341-344- 

Perry, H., and Cuv, F. C. H. Radiation therapy 
in palliative management of soft tissue sar- 
comas. Cancer, 1962, 15, 179-183. 

PuELAN, J. T., and Perez-Mesa, C. Liposar- 
coma of superficial soft tissues. Surg., Gynec. 
€? Obst., 1962, 115, 609—614. 


Vor. 103, No. 4 


38. REszEL, P. A., Soure, E. H., and COVENTRY, 
M. B. Liposarcoma of extremities and limb 
girdles: study of 222 cases. "Y. Bone € Foint 
Surg., 1966, 48, 229-244. 

39. Ross, W. A. Liposarcoma of greater omentum. 
Brit. J. Surg., 1960, 47, 537-539. 

40. Sampson, C. C., Saunpers, E. H., Green, 
W. E., and Laurey, J. R. Liposarcoma de- 
veloping in lipoma. 4.44.4. Arch. Path., 1960, 
69, 506-510. 

41. Scuick, A., and Rocers, L. S. Liposarcoma: 
case reports and discussion of its pathology, 
diagnosis and treatment. Am. J. ROENTGENOL., 
Rap. Tuerapy & Nucrtear MeD., 1958, o, 
799-806. 

42. SKJOLDBORG, H. Embryonal liposarcoma: report 
of case. Acta radiol., 1953, 39, 242—248. 

43. STEHLIN, J. S., Ja. Regional chemotherapy for 


Liposarcoma 


791 


soft tissue sarcomas. In: Tumors of Bone and 
Soft Tissue. Year Book Medical Publishers, 
Chicago, 1965, 367—374- 

44. STERNBERG, S. S. Liposarcoma arising within 
subcutaneous lipoma. Cancer, 1952, 5, 975— 


979. 

45. Stout, A. P. Liposarcoma: malignant tumor of 
lipoblasts. Ann. Surg., 1944, 119, 86-107. 

46. Srovr, A. P. Tumors of Soft Tissues. Atlas of 
Tumor Pathology. Sect. 11, Fasc. 5. Armed 
Forces Institute of Pathology, Washington, 
D. C., 1953, 79-88. l 

47. Sucar, S., and Murray, B. M. Liposarcoma of 
foot: case report. 7. Michigan M. Soc., 1955, 
54, 468—469. 

48. Surr, H. D. Under: General Discussion. In: 
Tumors of Bone and Soft Tissue. Year Book 
Medical Publishers, Chicago, 1965, p. 422. 


Avausr, 1968 


CARDIAC METASTASIS FROM MYXOID 
LIPOSARCOMA EMPHASIZING ITS 
RADIOSENSITIVITY* 


By EDDY C. K. TONG, M.D.,+ and SIDNEY RUBENFELD, B.S., M.D.t 


NEW YORK, NEW YORK 


ARDIAC metastasis from myxoid lipo- 

sarcoma is rare. The diagnosis of 
.cardiac metastasis ante mortem is seldom 
made. When this event does occur and is 
accompanied by severe heart failure, the 
prognosis is generally considered hopeless 
or grave. Herein is reported a case of an 
unusually large metastasis to the heart 
from a myxoid liposarcoma of 7 years’ dura- 
tion which produced severe heart failure. 
Treatment with cobalt 60 beam shrunk the 
tumors in both primary and metastatic 
sites with complete relief of the symptoms 
of cardiac failure. 


REPORT OF A CASE 


R.J., a 35 year old Puerto Rican male ini- 
tially noted a pea-sized mass in the left upper 
thigh in 1958 when he was 28 years of age. The 
mass was excised at another hospital in Novem- 
ber of the same year, and was read as a lym- 
phangioma. Two years later, in December 1960, 
an extensive tumor recurred to involve the 
entire left inguinal region. A radical resection 
with left inguinal lymphadenectomy was per- 
formed at Bellevue Hospital. 

From 1961 to 1965, numerous recurrences 
led to multiple excisions. The surgical proce- 
dures included removal of tumors surrounding 
the rectum, a right orchiectomy, and a supra- 
pubic cystostomy for relief of urethral obstruc- 
tion. In addition, in 1962, thio-tepa was per- 
fused through the left hypogastric artery for 
2 days. 

In January 1965, seven years after the first 
appearance of the tumor in the left thigh, the 
patient began to experience progressive dys- 
pnea on exertion accompanied by left chest 
pain. Four months later, by May 1965, he was 
unable to walk or to lie supine. There was a 


rapidly growing lesion in the right groin and 
subscrotal area along with a weight loss of 25 
pounds. 

Physical examination at that time revealed an 
apprehensive and exhausted young male, 
breathing rapidly, and refusing to lie down at 
less than go degrees. Blood pressure was 140/ 
120; pulse 130, regular; respiration 40; tem- 
perature 101°F. The neck veins were engorged 
bilaterally. The trachea was deviated to the 
right side. Cervical lymph nodes were not 
palpable. The chest showed decreased move- 
ment on the left. Breath sounds, vocal and 
tactile fremitus over the left chest were dimin- 
ished. Heart sounds were distant and rapid. P4 
was greater than A». Point of maximal impulse 
was not detectable. Examination of the ab- 
domen was difficult because the patient sat up- 
right. The liver, palpable at 7 cm. below the 
right costal margin, was firm and smooth. The 
spleen was not felt. There was a shiny, grayish, 
jelly-like exophytic tumor mass, 8X7 X7 cm. in 
size in the right groin extending superiorly onto 
the lower abdomen. The mass was surrounded 
by an indurated zone of subcutaneous infiltra- 
tion about 3 cm. beyond its periphery. The right 
scrotum was enlarged, firm and fixed. The 
left scrotum was pushed upward by the right 
scrotum. Inferior to the scrotum was another 
mass of 8X5X5 cm. size. Multiple surgical 
scars were seen over the lower abdomen, the 
suprapubic area, and the left groin. The left 
leg showed chronic lymphedema with thicken- 
ing of the skin. The right leg presented a second 
degree pitting edema. No clubbing of the fingers 
or cyanosis was noted. Neurologic examination 
revealed nothing remarkable. The whole pic- 
ture showed a cachectic patient with extensive 
recurrent tumor in the right groin, right testis 
and perineal area along with congestive heart 
failure. 

A roentgenographic examination of the chest 
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Fic. 1. Roentgenograms of the chest prior to radiation therapy. (4) Posteroanterior view shows a huge round 
cardiac silhouette, extending laterally and inferiorly on the left side. The left middle and lower lung fields are 
completely obliterated by the density of the heart mass. The trachea is displaced to the right side. (B) 
Lateral view shows the tumor mass to occupy both the anterior and posterior mediastinum. 


made in May 1965, revealed a huge rounded 
cardiac silhouette extending laterally and in- 
feriorly, mostly on the left side. The left middle 
and lower lung fields were completely obliterated 
by the tumor mass which also occupied both 
the anterior and posterior mediastinum (Lig. 
t, 4 and B). Intravenous angiocardiographic 
study made in the erect position revealed the 
right cardiac chambers displaced to the right 
side. The left pulmonary artery was pushed 
upward. The left heart chambers were com- 
pressed and displaced to the right upper 
quadrant. There was also increased thickness 
of the right heart wall. The roentgenologic pic- 
ture indicated a giant soft tissue mass occupy- 
ing the left heart wall associated with peri- 
cardial effusion (Fig. 2, 7-D). Previous chest 
roentgen studies, from 1961 to August 1964, re- 
vealed the cardiac size and configuration to be 
normal. 

The electrocardiogram showed a sinus tachy- 
cardia with a ventricular rate of 132/min. and 
left axis deviation. T waves were inverted in 
most of the leads. The pattern of the electro- 
cardiogram was nonspecific. 

The recurrent tumors were repeatedly in- 
terpreted microscopically as myxomas. Sub- 
sequent evidence of metastasis to the heart led 
to an amended diagnosis of liposarcoma, 
myxoid variant (Fig. 3, 7 and B). 

Because the tumor in the thorax was exten- 
sive, resection was not entertained, and in- 


stead, radiation therapy was instituted. Cobalt 
6o teletherapy began on May 24, 1966, was 
directed toward the heart and contiguous tumor 
through large anterior and posterior opposing 
portals. The daily tumor dose which began 
with 100 rads was increased to 200 rads after 
the fourth treatment. The patient began to 
breathe easier after delivery of 1,000 rads to 
the tumor. After 2,800 rads, when the tumor in 
the heart was smaller, the portal size was re- 
duced to 10X14 cm. (original portal 20X20 
cm.), directed mainly toward the left heart 
mass. After 30 days and 4,000 rads the patient 
was able to walk, and lie supine. The blood 
pressure, pulse rate, and respiration all became 
normal. The edema of the right leg regressed 
completely. Repeated chest roentgenograms 
revealed that the size and configuration of the 
heart had returned almost to normal. There 
was reappearance of the lung shadow in the 
anterior and posterior mediastinum (Fig. 4, 
A and B). Repeat electrocardiograms on June 
28, 1965 and again on August 3, 1965 showed 
that the ventricular rate had been reduced to 
100 and 109. The inverted T wave became flat. 
There was no evidence of myocardial ischemia 
or infarction. 

The remarkable improvement in the cardiac 
status after radiation therapy encouraged 
treatment of the right groin tumor. By means 
of the cobalt 60 beam, a daily dose of 300 rads 
was given to the right groin lesion through a 
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FIG. 2. Angiocardiograms. (4) Early phase demonstrating displacement of the superior vena cava, right 
auricle and right ventricle to the right side. The increased distance between the inner and outer wall of the 


right heart, indicated by arrow, represents pericardi 


al effusion. (B) The second phase shows filling of the 


pulmonary arteries. Both main pulmonary arteries were shifted to the right side superiorly with a counter 
clockwise rotation. The left pulmonary artery is pushed upward to a horizontal position. (C) Late phase 
shows filling of the left auricle, left ventricle and aorta. The left ventricle is compressed and displaced to 


the right upper quadrant by the huge soft tissue mass in the left heart wall inferiorly. 


There is rotation of 


the aortic arch. (D) Diagram reconstructed from the angiocardiograms. RA=right auricle; RV=right 
ventricle; RPA=right pulmonary artery; LPA=left pulmonary artery; LA=left auricle. 


single anterior portal starting on June 29, 
1965. The portal size, initially 1313 cm., was 
reduced to 7.5 X 10.5 cm. after 4,200 rads, when 
the tumor had shrunk by 7; per cent, and 
further reduced to 5X6 cm. after 6,000 rads 
(Fig. 5). Therapy was stopped at 6,600 rads in 
5 weeks on August 4, 1965. The tumor receded 
completely (Fig. 6, 4 and B). The patient 
tolerated the treatment cycle well except for a 
short interruption of a few days due to mild de- 
pression in white blood cells. 


The patient was discharged before therapy 
was given to other tumor bearing areas. He did 
not return to the clinic until 6 months later, 
l'ebruary 1966, when bleeding from the tumor 
in the subscrotal area occurred. He had gained 
23 pounds, was feeling well, and in good spirits. 
The subscrotal mass had increased in size to 
I2X IOX 10 cm. In its central portion, a shiny 
Jelly-like exophytic lesion with oozing of blood 
was seen (Fig. 74). Cobalt 60 beam therapy 
was directed to the subscrotal tumor which 
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ic. 3. (4 and B) Low and high power photomicro- 
graphs of the tumor in the right groin. The cells 
are of spindle and polyhedral shape, with deeply 
staining nuclei and abundant granular cytoplasm. 
The cells are widely separated by the character- 
istic myxoid stroma. 


likewise responded well to radiation therapy 
with a dose of 6,600 rads in 5 weeks, the same 
time/dose that was used for the groin mass 
(Fig. 7B). 

Again, the patient did not return for follow- 
up until October 1966, an interval of 16 months 
after the therapy to the heart tumor, when he 
re-experienced shortness of breath on exertion 
and required 3 pillows for sleep. The patient 
was readmitted on October 28, 1966. In spite 
of the medical treatment, die symptoms and 
signs of heart failure were increasing 1n severity. 
Repeat roentgenograms of the chest rev ealed 
that the cardiac silhouette was enlarging 
steadily and became almost identical to the 
configuration before the first radiation therapy 
(Fig. 8/7). Cobalt 60 beam therapy to the heart 
mass was applied again as a life saving proce- 
dure. On February 8, 1967, when the mass had 
received 5,200 rads over an elapsed time of 50 
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days, treatment was halted. The symptoms 
and signs of heart failure again gradually disap- 
peared. The cardiac size as shown in the roent- 





Fic. 4. (4) Posteroanterior and (B) lateral roentgenograms of the chest after administration of 4,000 rads in 
4 weeks, showing remarkable shrinkage of the tumor mass. The size and configuration of the heart re- 
turned almost to normal dimension. 
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lic. g. Response curve of the tumor in the right 
inguinal area. The tumor was treated by the cobalt 
60 beam with a daily tumor dose of 300 rads. The 
size of the portal, initially 13X13 cm., was re- 
duced to 7.5 10.5 cm. after 4,200 rads when the 
tumor had shrunk by 75 per cent, and further re- 
duced to 4X6 cm. after 6,000 rads. Therapy was 
completed at 6,600 rads in a period of § 


The tumor continuously shrunk to complete dis- 
appearance. 


weeks. 


genogram was again smaller after the second 
treatment (Fig. 8B). A heart scan using 200 
uc RI'SA, after the tumor shrunk by 80 per 
cent, showed a filling defect in the lett heart 
wall inferiorly (Fig. 9). À scanning was not done 
before this time because the patient was not 
able to lie supine. 

There has been no recurrence of tumor in the 
right groin and in the subscrotal areas where 
intensive doses of 6,600 rads in 5 weeks were 
given, in June 1965 and in February 1966, re- 
spectively. The patient is living and is 1n. fairly 
good condition at the time of this report, June 
1967. 


DISCUSSION 


The object of this report is to record a 
rare case of cardiac metastasis from a 
mvxoid liposarcoma and to document the 
palliative effects of cobalt 60 therapy. 

Cardiac metastasis was found in 3.8 
per cent of all autopsies of cancer pa- 
tients (Table  1).5!9:451917,2?3. Cardiac 
metastasis from myxoid liposarcoma, how- 
ever, aside from the 1 case reported by 
Scott and Garvin" in 1939, has not been 
reported. Enterline ef al. studied 53 cases 
of liposarcoma and listed metastases, in 
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order of frequency, to lung, liver, lymph 
nodes, brain, peritoneum and skeletal 
system. Metastases to the heart did not 
occur in this series. The diagnosis of cardiac 
metastasis 1s seldom made ante mortem 
due to the fact that small lesions are usually 
silent. A routine roentgenographic ex- 
amination of the chest will not contribute 
to the diagnosis unless the metastatic 
tumor is so bulky as to alter the size and 
configuration of the heart. Angiocardiog- 
raphy, on the other hand, by showing the 
filling defect and distortion of the cardiac 
chamber, is capable of demonstrating the 
presence of tumor.* 7-16.19 

The symptoms and signs from the heart 





lic. 6. (4) The tumor arising from the right in- 
guinal area appears as a glistening exophytic mass 
extending superiorly to the abdomen. This photo- 
graph was taken after 3,000 rads when the tumor 
had shrunk by so per cent. (B) Seven months 
after completion of therapy, the lesion has en- 
tirely regressed. Fibrotic change can be seen at the 
area of previous tumor. 
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Fic. 7. (4) Giant subscrotal tumor measuring 12X 10X 10 cm. A shiny, vascular, jelly-like myxoid exophytic 
lesion 1s seen in the middle of the mass. The right scrotum was enlarged and fixed. The left scrotum is 
pushed superiorly. (B) After administration of 6,600 rads in 5 weeks, the subscrotal mass subsided almost 
completely. The tumor within the right scrotum which did not receive direct irradiation also showed re- 
gression. 





Fıc. 8. (4) Posteroanterior roentgenogram of the chest taken in December 1966, 18 months after therapy, 
shows recurrence of the giant cardiac tumor with displacement of the trachea to the right side. The ap- 
pearance is very similar to that prior to radiation therapy. (B) Posteroanterior roentgenogram of the chest 
taken in May 1967, three months after completion of the second administration of 5,200 rads, shows evi- 
dence of shrinkage of the heart tumor. There is some fibrosis of the left lung from radiation therapy. 
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liG. 9. A heart scan using 200 uc of RISA, after 
the tumor shrunk by 80 per cent, shows a large 
round area of absent activity over the inferior and 
left lateral portions of the heart reflecting a tu- 
mor. The collection of radioactivity inferiorly 1s in 
the liver. 


tumor depend on the location and extent 
of the lesion. When the tumor involves only 
the endocardium, symptoms and signs are 
usually lacking except for congestive heart 
failure due to mechanical disturbance. Con- 
gestive heart failure and ventricle gallop 
occur earlier if the myocardium 1s involved. 
Symptoms of pericarditis are produced 
with pericardial infiltration.’ 

The electrocardiographic changes in the 
heart invaded by metastatic tumor are non- 
specific. There may be T wave abnor- 
malities, bizarre P waves, evidence of 
pericarditis, pericardial effusion, QRS ab- 
normalities of “dead zone" and various 
cardiac arrhythmias.’ 

Perry and Chu,? who reported on 29 
cases of recurrent and metastatic lipo- 
sarcoma including 5 cases of myxoliposar- 
coma, found a response rate to a tumor dose 
as low as 1,000 r. No patient failed to re- 
spond to irradiation when a dose of 3,000 r 
or more was given. 

Friedman and Egan? studied the radio- 
sensitivities of liposarcoma and found that 
different cell types of liposarcoma have dif- 
ferent radiosensitivity. The highly dif- 
ferentiated myxoid liposarcoma is most 
radiosensitive. In the patient reported 
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herein, rapid and remarkable shrinkage of 
the tumors in both the heart and the recur- 
rent sites after cobalt 60 beam irradiation 
gives validity to the radiosensitivity and 
possible radiocurability of myxoid lipo- 
sarcoma. 

The difficulty in identification. of a 
myxomatous tumor was also emphasized 
in this instance. On 4 separate biopsies, 
the tumor was labelled as myxoma; and 
only when metastasis to the heart appeared 
was It categorized as a myxoid variant of a 
liposarcoma. Pathologists generally agree 
on the difficulty in distinguishing between 
à nonmetastasizing myxoma and a myxoid 
type sarcoma.'® In this respect, Boyd? 
best expressed the clinical and histologic 
correlation when he stated “that the ap- 
pearance of myxomatous degeneration in 
what appears to be an innocent connective 
tissue tumor is always suggestive of a 
malignant change.” 

Because of the difficulty in interpreta- 
tion of a myxomatous tumor microscopi- 
cally, it is wise to treat them as malignant 
lesions. A dose of 4,000 rads through ex- 
ternal irradiation should be tried initially. 
If the tumor shows more than 50 per cent 
shrinkage during treatment, it is proper to 
continue radiation therapy to a full course 
of about 6,500 rads in 5 weeks, aiming at 
cure. Otherwise, surgical intervention may 
follow the preoperative trial of radoi- 


TABLE [| 


INCIDENCE OF CARDIAC METASTASIS 














Autopsies i 3 
i No. of Percentage 
Author Cardiac of 
Cancer i 
pr Metastasis Incidence 
Patients 
Scott and Garvin!’ 1,082 IOI 9.4 
Burke? 327 I4 4:1 
Pollia and Gogol’ — 1,450 29 2.0 
Prichard" 447765 146 3.4 
Ritchie!? 857 16 I.9 
Symmers? 298 r. 
à 9 / 
Willis?? 123 20 6.2 
lotal 8,712 331 3.8 
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therapy. The moderate amount of radia- 
tion prior to surgery will not interfere with 
the healing process, yet may offer the 
advantage of preventing local recurrence. 

Attie and co-workers! gave preoperative 
radiotherapy to 2 cases of myxoma of the 
maxilla. It was found that 4,000 rads in 4 
weeks produced marked regression of the 
tumor, permitting complete removal with- 
out sacrificing the floor of the orbit. 


SUMMARY 


A rare case of cardiac metastasis from 
myxold liposarcoma with congestive heart 
failure is reported. 

On 2 separate occasions radiotherapy 
given by the cobalt 60 beam produced 
rapid regression of metastasis with conse- 
quent relief of heart failure. A higher dose 
of 6,600 rads in 5 weeks successfully 
eradicated a large recurrent mass in the 
right inguinal area and perineum. 


Eddy C. K. Tong, M.D. 

Department of Radiology 
Brooklyn—Cumberland Medical Center 
121 De Kalb Avenue 

Brooklyn, New York 11201 
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SECOND PRIMARY NEOPLASMS IN CHILDREN* 
By M. TEFFT, M.D.,t G. F. VAWTER, M.D.,t and A. MITUS, M.D.$ 


BOSTON, MASSACHUSETTS 


EVERAL authors have described the 

occurrences of multiple primary malig- 
nant neoplasms in the adult.2-4.5.6,12,18,17, 
$,5,25,2533 Reports of multiple primary 
tumors in pediatrics, however, seem 
limited to the occasional case or small 
series, 3.14,19.21,25 

A review of the records of the X-ray 
Therapy Section of the Children's Hospital 
Medical Center of Boston was undertaken 
for the years 1938 to 1963. Twelve children 
were treated for a malignant neoplasm and 
subsequently developed another tumor 
which appeared unrelated to the original. 
One additional child was found simul. 
taneously to have had 2 lesions which were 
believed to be unrelated. We also noted 3 
patients, treated initially for a malignancy, 
who subsequently developed lymphoma or 
leukemia. One final patient, who was 
treated for acute leukemia, was found to 
have an unrelated intracranial tumor at 
postmortem examination. 

The approximate incidence of double 
primary tumors from this study 1s 0.5 per 
cent in all children with malignancy seen 
at this Center, or 5.0 per cent of children 
who received radiation therapy in doses in 
excess of 1,000 rads and who have survived 
free of disease at least 2 years. 


MATERIAL 


The patients in this review have been 
grouped in the following manner: 

Group 1: Patients with a soft tissue 
malignancy who subsequently developed a 
bone neoplasm. 

Group 1: A: Patients with a soft tissue 
malignancy who subsequently, or simul- 
taneously, were found to have an unrelated 
neoplasm of soft sissue origin. 

Group 1 B: Patients with a soft tissue 


malignancy who developed lymphoma or 
acute leukemia. 

Group 1n: Patients with a neoplasm of 
bone origin who subsequently developed a 
neoplasm of soft tissue origin. 

Group Iv: One patient who was treated 
for acute leukemia was found also to have 
an unsuspected brain tumor at postmortem 
examination. 


REVIEW OF PATIENTS 
GROUP I 


Table 1 lists the pertinent information on 
the 5 patients in this category. Two of 
these (Patients R.O. and B. H.) have been 
previously reported? and will not be dis- 
cussed. The details of the histologic ap- 
pearance of the second tumor in Patient 
B.W. will be described further in another 
communication.” 

The interval between treatment for the 
original tumor and the onset of the bone 
neoplasm ranged from 2 to 14 years, with 
an average latent period of 10 years. Two 
patients have been classified as chondro- 
sarcoma (B.H. and B.W.); a third patient 
(A.B.) exhibited a lesion that has elements 
of osteosarcoma but which we prefer to 
classify as chondrosarcoma; a fourth pa- 
tient (H.N.) developed a lesion that we 
have classified as osteogenic sarcoma. How- 
ever, the basic histology, as we shall discuss, 
is similar in these 4 patients and consists of 
a mesenchymal pattern grading off into 
nodules of cartilage with or without ossi- 
fication. The fifth patient developed an 
unusual lesion, i.e., an osteoblastoma (Pa- 
tient R.O.). 

Brief histories of the 3 previously un- 
reported cases are given below. 


Patient B.W.: This 10 month old girl was ad- 
mitted to the Children's Hospital Medical 


* Presented at the Forty-ninth Annual Meeting of the American Radium Society, Toronto, Ontario, Canada, May 29-31, 1967. 
From The Children's Cancer Research Foundation and from the Departments of Radiology,T and Pathology,t of The Children’s 
Hospital Medical Center, Boston, Massachusetts and from the Departments of Radiology,t Pathology,} and Pediatrics§ of the Harvard 


Medical School, Boston, Massachusetts. 
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TABLE I 
GROUP I 
Soft Tissue Neoplasm Subsequent Bone Neoplasm 
Age at ie d 
Diag- Tumor Site Treatment" Age at Tumor Site 
Boss Diagnosis 
Io mo. | Wilms’ tumor Left kidney CS and HR Ij yr. Osteoblastoma Ls posterior 11th 
ri 
3yr. | Wilms’ tumor Right kidney | CS and HR $ yr. Chondrossrcoma | Left posterior oth 
Left hilum LR rib 
IO mo. | Adrenal! cell Right adrenal | IS 13 yr. Chondrosarcoma | Tr1o-L1 vertebrae 
carcinoma Kidney HR 
1yr. | Neuroblastoma Presacral IS and HR 14 yr. Osteogenic Right ilium 
region sarcoma 
9 yr. | Rhabdosarcoma Left oro- BP and HR I9 yr. Chondrosarcoma | Right mandible 
pharynx 





BP—Biopsy only. IS—Incomplete surgical excision. CS— Complete surgical excision. LR—Low dose radiotherapy «1,500 rads/10 


days. HR—High dose radiotherapy > 1,500 rads / 10 days. 


* In all cases of Tables 1, 11-4, 11-8, and rr, antitumor chemotherapy was administered under the direction of Dr. Sidney Farber, 


Director of Children’s Cancer Research Foundation of Boston. 


Center in August 1953, because of a mass in the 
right flank. Roentgenograms of the chest and 
skeletal system, which included the thoraco- 
lumbar spine, were within normal limits. The 
routine laboratory tests were not remarkable. 
At surgery, a large adrenal cell carcinoma in- 
volving the renal capsule and regional lymph 
nodes was found. Extension into the renal vein 
and inferior vena cava was present. Incomplete 
surgical excision preceded irradiation. Radio- 
therapy was directed to the right hemiabdo- 
men through opposed anterior and posterior 
portals which measured 15X10 cm. and in- 
cluded the entire width of the vertebral bodies 
of the thoracolumbar spine from the levels of 
To to L4. In 23 elapsed days, 3,360 rads were 
delivered to the midplane of this volume. The 
factors were: 200 kvp., 10 ma., 0.5 mm. Cu plus 
1.0 mm. Al added filter, I " mm. Cu half 
value layer, and £o cm. target skin distance. 
She remained well over the next 12 years. 
In December 1965, she was re-admitted be- 
cause of progressive lumbar pain and para- 
paresis. Physical examination revealed marked 
sensory and motor deficit, indicative of a lesion 
in the upper lumbar segments of the spinal cord. 
Roentgenographic study demonstrated the 
irregularity of the lumbar vertebral bodies con- 
sistent with irradiation effect. A destructive 
lesion of the spinous processes of T12 and Li 
was noted. There was associated abnormal 
calcification. Chest and skeletal roentgeno- 


grams were otherwise not remarkable. Lumbar 
myelography revealed a complete block to the 
free flow of contrast medium at the level of 
Ti2-Li interspace. At surgery, an extensive 
avascular tumor was found to involve the 
spinous processes from Tio to Li vertebral 
bodies and to invade local musculature. Ex- 
tension into the epidural space and interverte- 
bral foramina was present. Following lami- 
nectomy from Tio to Li, she experienced 
moderate improvement in both sensory and 
motor function. Histologic examination re- 
vealed an undifferentiated myxomatous form of 
chondrosarcoma.? Over the next few months 
she exhibited progressive deterioration. At one 
point, a bilateral cordotomy was necessary to 
relieve pain. In July 1966, 7 months after 
diagnosis of this second neoplasm, she died. 

Postmortem examination revealed tumor to 
fill the right retroperitoneal space and to invade 
bone and intervertebral spaces from T6 to Ls. 
Extensive intravascular extension was noted. 
Tumor thrombi were present in the renal, 
adrenal and hemiazygous veins, 1n the inferior 
vena cava and in the pulmonary arteries. 
Mural thrombi were present in the right atrium 
and ventricle. 


Patient H. N.: This 1 year old boy entered the 
Children's Hospital Medical Center in April 
1953, because of pain at urination. Physical 
examination revealed a large, firm and immov- 
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lic. 1. Patient H.N. Typical rosette patterns of 
neuroblastoma are noted in the hemorrhagic and 
necrotic tumor from the first operation (toluidine 
blue-eosin stain, X 470). 


able mass in the pelvis which pressed against 
the symphysis pubis at rectal examination. 
Intravenous pyelography revealed changes due 
to a presacral mass. Roentgenograms of the 
chest and skeletal system were negative. Ap- 
proximately go per cent of a presacral neuro- 
blastoma was removed (Fig. 1). Postoperative 
irradiation was given through opposed anterior 
and posterior portals which measured 10X10 
cm. and encompassed the sacrum and the 
medial 2/3 of each iliac bone (Fig. 2). In 15 
days, 1,970 rads were delivered to the mid- 
plane of the pelvis. The factors were: 200 kvp., 
Io ma., 0.5 mm. Cu plus 1.0 mm. Al added 
filter, 1.05 mm. Cu half value layer, and 50 cm. 
target skin distance. 

He remained well over the next 9 years; fre- 
quent follow-up examinations revealed no ab- 
normalities. In 1962, he was noted to have a 
cavus deformity of both feet. Three vears later, 
he underwent a triple arthrodesis of the left 
foot. 

In April 1966, 13 years after therapy for 
neuroblastoma, he developed a painful mass 
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over the gluteal area. Roentgenography demon- 
strated a destructive lesion, with osteoblastic 
new bone formation, in the right iliac bone 
adjacent to the sacroiliac junction. A bone 
exostosis of the superior ramus of the left pubis 
was noted (Fig. 3, Æ and B). Roentgenograms 
of the lumbar spine revealed changes consistent 
with his previous radiotherapy (Fig. 4). No 
other lesions were obvious from roentgeno- 
grams of the remainder of the skeletal system 
and of the lung fields. 

Biopsy revealed a pattern of nodular mesen- 
chymal sarcoma which graded into disordered 
cartilage, which in turn showed frequent cal- 
cification and rare ossification. From this ap- 
pearance, the lesion was classified as osteogenic 
sarcoma (Fig. 5). A right hindquarter amputa- 
tion was performed and he remains free of 
disease at present. 


Patient A. B.: In June 1956, this 9 year old boy 
was noted to have a mass in the left oropharvnx. 
The tissue extruded spontaneously with cough- 
ing. Biopsy of the nonulcerated, polypoid mass 
revealed rhabdomyosarcoma. There was sub- 
mucosal infiltration by moderately pleomor- 


, o D : 


lic. 2. Patient H.N. A large soft tissue mass arises 
from the pelvis. The portal of irradiation is de- 
marcated. This encompassed the sacrum and the 
medial 2/3 of each iliac bone (black dotted line). 
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phic plump rounded tadpole or bipolar cells 
with pink granulostriate cytoplasm. large 
vesicular nuclei contained a prominent. baso- 
philic nucleolus. 

Between June 11, 1956 and July 20, 1956, 
4,150 rads in 3g elapsed days were delivered 


through opposed lateral portals. These med- 
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lic. 3. Patient H.N. (4 and B) Anteroposterior and 
oblique views of pelvis in 1966 reveal an osteo- 
blastic destructive lesion of the right ilium ad- 
Jacent to the sacroiliac junction. A bone exostosis 
involving the superior ramus of the left pubis may 
be related to previous irradiation. 
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lic. 4. Patient H.N. Lateral view of lumbar spine 
in 1962. There is irregularity of contour and tra- 
beculation of lumbar vertebral bodies, consistent 
with irradiation effect. 


sured 6X8 cm. and were designed to include 
the nasopharynx and soft palate. The factors 
were: 200 kvp., 18 ma., 0.48 mm. Sn plus 0.25 
mm. Cu + 1.0 mm. Al added filter, 2 5 mm. 
Cu half value layer, and so cm. target skin 
distance. 

Following completion of therapy, a small 
superficial ulcer in the left posterior soft palate 
was the only residual abnormal finding. No 
obvious gross tumor remained and no regional 
lymphadenopathy was present. 

Two years following completion of therapy, 
roentgenographic examination revealed a de- 
structive lesion of the anterior margin of the 
condyle of the left mandible and of the poste- 
rior margin of the left coronoid process. Biopsy 
showed inflammatory reaction but no evidence 
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GROUP II-A 


Table 11-a lists those patients who were 
found to have a soft tissue neoplasm at 
some subsequent period following therapy 
for a malignancy of a different histologic 
type. In addition, 1 patient (M.M.) had 2 
neoplasms diagnosed simultaneously. Pa- 
tient A.Bl. has been reported previously 
and will not be discussed in further detail. 
The duration between diagnosis of the first 
and second tumors, in those patients who 
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lic. s. Patient H.N. Tumor of the right ilium in 
1966. A nodular pattern of undifferentiated 
mesenchymal tissue grades off into disordered 
cartilage which is often centrally calcified and 
rarely ossified (hematoxylin-eosin stain, X85). 


of malignancy. Within the next 2 years, he 
developed limitation of motion of the left side 
of the mouth. Roentgenography demonstrated 
the left condyloid process to be separated from 
the body of the mandible. No bone destruction 
was obvious. 

In August 1966, 10 years after diagnosis and 
treatment for rhabdomyosarcoma, he de- 
veloped transient pain in the posterior mandib- 
ular area on the right. A 3X3 cm. firm, tender 
mass was palpable at the angle of the right 
mandible and involved the coronoid process. 
Roentgenography revealed destruction of the 
mandible in. this area. Abnormal calcification 
was present (Fig. 6, Æ and B). At surgery, the 
condyle was disarticulated from the temporal 
fossa and a right hemimandibulectomy was 
performed. Histologic examination revealed 
undifferentiated mesenchymal tissue merging 





Fic. 6. Patient A.B. (4 and B) Lateral and oblique 

views of right mandible. Ten years after irradia- 
with atypical cartilage and some bone-like tion for rhabdomyosarcoma of the left oropharynx, 
tissue which 1s arranged in nodular masses a destructive lesion with abnormal calcification 


& 
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(Fig. 7). This was classified as chondrosarcoma. involves the right coronoid process. 
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Fic. 7. Patient A.B. Microscopic sections from 
tumor of right coronoid process. There are undif- 
ferentiated mesenchymal elements which merge 
with atypical cartilage and some bone-like tissue. 
These are arranged in nodular masses (hema- 
toxylin-eosin stain, X115). 





developed subsequent lesions, varied from 
3 to I4 years, or an average of 11.6 years. 


Patient K. B.: This 3 month old girl was ad- 
mitted to the Children’s Hospital Medical 
Center in July 1951 because of a large intra- 
abdominal mass. Physical examination re- 
vealed the liver to be palpable to the iliac crest, 
and to be irm and smooth. Intravenous pyelog- 
raphy showed changes consistent with liver 
enlargement. No other masses could be defi- 
nitely demonstrated. At laparotomy, the liver 
was obviously enlarged and studded with 
whitish tumor nodules. A small mass was pal- 
pated superior and medial to the normal right 
kidney. No other intra-abdominal abnormality 
was present. Histologic examination of the 
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Patient - 
Sex Age at ; es Age at E is 
x Diagnosis Tumor Site Treatment Dian l'umor Site 
K.B.(f) | 3 mo. Neuroblastoma | Metastatic to BP and HR | r5 yr. Renal cell carcinoma | Left kidney 
liver (? right 
adrenal primary) 
B.B.(f) | 1 mo. Retinoblastoma | Left eye CS 14 yr. Malignant melanoma | Posterior thoracic 
7 mo. Retinoblastoma | Righteye HR and CS wall 
C.D.(f) | 3 11/12 yr. | Wilms' tumor Left kidney CS and HR | 5 yr. Eosinophilic granv- Right zygoma 
4 1712 yr Wilms’ tumor Bilateral lungs LR loma 
F.S.(m) | $ 2/12 yr Wilms’ tumor Left kidney and | CS and LR 18 yr Primary hepatic Right lobe of 
$ $/12 yr Wilms' tumor liver tumor liver 
78/12 yr Wilms' tumor Left upper lobe | CS 
Left hilum CS 
M.M.(f) | 2 3/12 yr Wilms' tumor Left kidney | CS and HR Simultaneous primary 
2 3/12 yr Primary hepatic | Right lobe of CS and HR lesions 
tumor liver 
A.Bl.(f) | 3 mo. Neuroblastoma | ? Primary site BP and LR | 17 yr Basal cell carcinoma | Posterior 








(metastases to 
liver) 








thoracic wall 





BP— Biopsy only. IS—Incomplete surgical excision. CS— Complete surgical excision. LR—Low dose radiotherapy «1,500 rads/10 
days. HR—-High dose radiotherapy > 1,500 rads/10 days. 
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Fic. 8. Patient K.B. Biopsy from liver in 1951. The 
tissue consists virtually of masses of cells and 
rosettes typical of metastatic neuroblastoma 
(toluidine blue-eosin stain, X 250). 


liver biopsy revealed typical rosette formation 
of neuroblastoma (Fig. 8). 

Following laparotomy and biopsy, 1,650 
rads were delivered in 23 elapsed days. Opposed 
anterior and posterior portals were designed to 
encompass the entire abdomen exclusive of the 
true pelvis. The factors were: 200 kvp., 10 ma., 
o.ç mm. Cu plus 1.0 mm. Al added filter, 1.05 
mm. Cu half value layer, 50 cm. target skin 
distance. 

At frequent interval examinations 1t was 
noted that the liver edge was less palpable, and 
by 3 years after therapy, the liver was no 
longer palpable. 

She remained well over the ensuing years 
until January 1966. At this time, 143 years 
after the initial diagnosis and treatment of 
neuroblastoma, a mass was palpated in the left 
upper abdomen. This measured 6X6 cm., was 
firm, nontender and fixed posteriorly. Routine 
laboratory examinations, which included uri- 
nary excretion of vanil mandelic acid, were all 
normal, except for I plus proteinuria and rare 
white blood cells in the urine. Intravenous 
pyelography revealed changes due to a mass 
lesion in the upper portion of the left kidney. 
Abnormal calcific densities were noted in the 


M. Tefft, G. F. Vawter and A. Mitus 





AUGUST, 1968 


left and right abdomen (lg. 9). Skeletal abnor- 
malities included exostoses of the fourth lumbar 
vertebral body and of the sacrum, irregularity 
of contour and trabeculation of vertebral 
bodies, and deformity of sternum (Lig. 10.7). 
These were judged as probable secondary 
effects of prior irradiation. The sternal de- 
formity had been noted since 1953 when the 
distal sternal segments fused (Fig. 105). 

At laparotomy, a mass involving the upper 
pole of the left kidney and extending superiorly 
and medially was found. This was removed 1n 
continuity and a diagnosis of renal cell car- 
cinoma was made. Undifferentiated pseudo- 
sarcomatous areas were noted (Fig. 11). The 
left kidney showed minimal glomerular changes 
consistent with radiation effect and consisting 
of thickening of basement membrane. À mass 
in the small bowel mesentery was removed 
with 2 feet of contiguous bowel. The gross 1m- 
pression of tumor metastatic to lymph nodes 
was disproven by microscopic. examination 
which revealed a lymphangiectatic cyst. The 
liver appeared grossly unremarkable but histo- 
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lic. 9. Patient K.B. Intravenous pyelogram in 1966. 
Abnormal calcific densities are present in the 
upper abdomen. The left kidney is distorted by a 
mass in relation to its upper pole. The lumbar 
vertebral bodies show loss of height, abnormal 
trabecular pattern and irregularity. Exostoses are 
noted involving L4 and the superior margin of the 
right iliac bone. 
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l'1G. 10. (4) Patient K.B. Lateral chest roentgenogram in 1966. There is marked pectus excavatum deformity 
due to fusion of the distal sternal segments. (B) In 1953, early fusion of the distal sternal segments was 
present. The superior border of the portal for irradiation in 1941 was at Te, 


logic examination of a biopsy revealed changes 
consistent with fibrosis. No obvious abnormal- 
ity was noted in the right abdomen, specifically 
in the area of abnormal calcification by roent- 
genographic examination. 

Following laparotomy, irradiation was ad- 
ministered to the left renal fossa. In 28 elapsed 





FIG. Ír 


Patient K.B. Renal tumor in 1966. A pat- 
tern of tubulo-acinar structures resembling fairly 
well differentiated renal tubules transforms im- 
perceptibly to larger spindle epithelial cells form- 
ing a pseudosarcomatous pattern (hematoxylin- 


eosin stain, X250). 


days, 3,900 rads were delivered; 19X12 cm. 
opposed anterior and posterior portals were 
used. The factors were: 250 kvp., 15 ma., 0.4 
mm. Sn plus 0.25 mm. Cu plus 1.0 mm. Al 
added filter, 2.5 mm. Cu half value layer, and 
70 cm. target skin distance. 

Over the ensuing 4 months, she was not well. 
Nausea, vomiting, diarrhea, low grade fever, 
weakness and weight loss were progressive. 
She received treatment for urinary tract infec- 
tion due to K/ebsiella aerobacter. Within 5 
months of discovery of the renal cell carcinoma, 
the liver enlarged, she became suddenly and 
progressively moribund, and died. 

At postmortem examination, cell prolifera- 
tion, with nodule formation, was noted in the 
lumbar vertebral bodies, spleen, liver and right 
adrenal gland. A diagnosis of metastatic renal 
cell carcinoma was made from the appearance 
of these lesions which resembled the sarcoma- 
tous component of the primary renal cell car- 
cinoma of s months previously. The right 
kidney revealed thickening of basement mem- 
brane of the glomeruli, consistent with radia- 
tion effect. 


Patient B.B.: At 4 weeks of age, in January 
1950, this girl developed retinoblastoma in the 
left eye and underwent enucleation. Six months 
later, in July 19:0, a similar lesion appeared in 





hic. 12. Patient C.D. Section of renal tumor. A loose 
stroma containing rhabdomycblasts surrounds an 
island of undifferentiated nephroblastic tissue, both 


characteristic of Wilms’ 


eosin stain, X 420). 


tumor (hematoxvlin- 


the right eye. Radiotherapy consisting of 3,000 
r, as measured in air, was given in 10 treatments 
to a medial portal, and of 2,700 r in g treat- 
ments to a lateral portal, each designed to en- 
compass the orbit. A cone 2 cm. in diameter 
was used. The factors were: 200 kvp., 20 ma., 
o.5 mm. Cu plus 1.0 mm. Al added filter, 1.05 
mm. Cu half value layers, and 50 cm. target 
skin. distance. The lesion appeared to regress 
but, within 6 months, it recurred. She then 
underwent an enucleation of the right eye. 
She remained well for the next 13 years. At 
the age of 14 3/12 years, she developed a pig- 
mented lesion on the left posterior chest wall 
which measured 3 cm. in diameter. This was 
excised i /ofo and found to be malignant 
melanoma. One year later, in 1965, she de- 
veloped left axillary lymph node metastases. A 
radical axillary lymph node dissection was 
performed. She remains well at present. Physi- 
cal examination and roentgenographic survey 
continue to reveal no evidence of metastases. 


Patient C.D.: This girl was 3 11/12 years old 
in October 1963, when she developed low grade 
fever and a left upper abdominal mass. In- 
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travenous pyelography revealed findings con- 
sistent with a left intrarenal mass. Following 
nephrectomy for Wilms’ tumor (Fig. 12), 
blood vessel and regional lymph node invasion 
was observed microscopically. Postoperatively, 
she received 3,000 rads in 24 elapsed days with 
concomitant chemotherapy. Opposed 10Xg9.5 
cm. anterior and posterior portals were de- 
signed to encompass the left renal fossa. The 
factors were: 250 kvp., 15 ma., 0.4 mm. Sn plus 
0.25 mm. Cu plus 1.0 mm. Al added filter, 2.5 
mm. Cu half value layer, and so cm. target skin 
distance. 

Two months later, metastases were noted in 
both lungs. In 8 elapsed days, 1,240 rads were 
delivered through opposed anterior and poste- 
rior portals. These measured 15X15 cm. and 
were designed to encompass both lung fields in 
their entirety. The factors were as quoted above 
for this patient. Chemotherapy was combined 
with this course of irradiation. 

The lung lesions disappeared completely as 
demonstrated on roentgenographic examination 
and she remained well for the following 21 
years. In May 1966, she developed a soft, non- 
tender mass in the right preauricular area. This 
measured 2 by 5 cm. in diameter. Roentgenog- 
raphy showed thickening of tissues of the right 
maxillary antrum without bone destruction. 
Physical examination was otherwise not re- 
markable and no other lesions were noted on 
chest and skeletal survey roentgenograms. 

A greenish gelatinous friable tumor was 
found at surgery. Histologic examination re- 
vealed eosinophilic granuloma (Fig. 13). In 5 
elapsed days, 400 rads were delivered to the 
right zygomatic region through a single right 
lateral portal which measured 7X7 cm. The 
factors were as quoted above for this patient. 
She remains well at present. 


Patient F.S.: This 5 2/12 year old boy was 
admitted to the Children’s Hospital Medical 
Center in June 1950 because of diarrhea and 
increasing abdominal girth. Physical examina- 
tion revealed a firm mass in the left abdomen. 

At surgery, a large gray white encapsulated 
tumor was found to arise from the left kidney 
and to be adherent to loops of bowel. After 
being dissected free from bowel, the kidney 
and tumor mass were removed. A 5 mm. nodule, 
similar microscopically to the renal primary 
lesion, was excised from the liver which ap- 
peared otherwise normal. The renal tumor was 
composed of an admixture of nephroblastic 
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tissue, immature mesenchymal stroma and 
rare tubular differentiation, all characteristic of 
Wilms' tumor. 

Postoperatively, he received irradiation to 
the entire abdominal cavity. A total dose to the 
midplane of the abdomen was estimated at 
1,075 rads in 18 elapsed days. The factors were: 
200 kvp., 10 ma., 0.5 mm. Cu plus 1.0 mm. Al 
added filter, 1.05 mm. Cu half value laver, and 
şo cm. target skin distance. 

Three months later, in September 1950, he 
developed an asymptomatic solitary metasta- 
sis in the left upper lung. This was excised and 
found to be histologically similar to the original 
Wilms’ tumor. He remained well until Janu- 
ary I953, when another metastasis became ap- 
parent at routine roentgenographic chest sur- 
vey. The lesion was located in the left lung, 
adjacent to the hilum. It was excised and was 
of similar histology as the previous lesions. 

During the next 10 years, he remained well 
and exhibited no recurrence. 

In January 1963, he developed sudden sharp 
abdominal pain which was associated with 
vomiting. The findings at laparotomy consisted 
of a single large mass, 6 cm. in diameter, 
within the right lobe of the liver and 2 addi- 





l'16. 13. Patient C.D. Curettings from bone of right 
zygomatic mass. The pleomorphic pattern is typ- 
ical of eosinophilic granuloma (toluidine blue-eosin 
stain, X 200). 
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tional discrete round 0.5 to 1.0 cm. nodules. 
The remaining liver was diffusely granular. 
Following a right partial hepatectomy, a diag- 
nosis of hepatoma was established. The solitary 
hepatic tumor had the characteristic tan and 
hemorrhagic appearance of primary hepatic 
tumors. Microscopically, the mass was com- 
posed of fairly large cubical cells with abun- 
dant eosinophilic or finely vacuolated cyto- 
plasm, arranged in sheets, trabecular forms and 
unit cell plates, typical of hepatocellular 
tumors. Although there was no gross cirrhosis, 
the two small additional nodules were com- 
posed of fat filled liver cells in typical cell plate 
sinusoidal patterns. On microscopic grounds, it 
seems likely that these were not metastases but 
represented additional solitary nodules of 
atypical repair. 

Within 4 months, he developed diffuse 
pulmonary metastases and intra-abdominal re- 
currence. Despite antitumor management, he 
died of widespread dissemination in November 
1963. 


Patient M.M.: This 2 3/12 year old girl en- 
tered the Children’s Hospital Medical Center 
in June 1960, with a history of right abdominal 
pain and vomiting, of 1 month's duration. 
Physical examination revealed a large firm 
mass in the left flank, and a second separate 
mass was palpated in the right upper abdomen. 
Routine laboratory tests were normal. Intra- 
venous pyelography demonstrated findings 
consistent with a mass in the lower pole of the 
left kidney, and a second mass in relation to the 
inferior and lateral edge of liver. At surgery, a 
left renal mass was excised with the left kidney. 
The microscopic examination confirmed Wilms' 
tumor (Fig. 14). A separate mass in the right 
lobe of the liver extended from the liver edge 
to the region of the gallbladder. A right partial 
hepatectomy was performed and the mass was 
removed :z foto. Histologic criteria established 
a diagnosis of primary hepatocellular tumor 
(Fig. 15), not related to the lesion of the left 
kidney. 

Postoperatively, she received chemotherapy 
and irradiation to the entire abdomen, exclu- 
sive of the remaining right kidney. In 25 
elapsed days, 2,990 rads were delivered. The 
factors were: 250 kvp., I$ ma., 0.4 mm. Sn 
plus 0.25 mm. Cu plus r.o mm. Al added filter, 
2.5 mm. Cu half value layer, and £o cm. target 
skin distance. 

She remains alive and well at 7 years. 
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hic. 15. Patient M.M. Liver tumor. The cuboida 
cells with relatively abundant pale pink cytoplasm, 
arranged in sheets and cords of multiple cell width 
by delicate sinusoidal patterns are typical of pri- 
mary hepatocellular tumors (toluidine blue-eosin 
stain, X225). 


liG. 14. Patient M.M. Renal tumor. The atypical 
tubuloglandular patterns shown were dominant 
in the renal tumor and are characteristic of some 
forms of Wilms’ tumor (toluidine blue-eosin stain, 


X 190). 
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for synovial sarcoma and later died of 
Table 11-8 lists 2 patients who were found acute leukemia. 

to have a soft tissue neoplasm, both of 

nerve tissue origin, Subsequentlv, each 


GROUP II-B 


Patient D.D.: This 9 month old girl was seen 
hrst in 1955 because of pain in the left leg and 
developed Ivmphoma or acute leukemia. spasm of back musculature. Positive physical 
A third patient (P.C.) was treated initially findings were: resistance to straight leg raising 


Tage II-B 


GROUP II-B 


Neoplasm Lymphoma or Leukemia 
Patient == = = = 


(Sex) Ave at = » aT | Age at = ae 
l'umor Sire lreatment l'umor Site 


Diagnosis Diagnosis 


D.D.(f) | 9 mo. Ependy moma Lumbar cord | ISand LR | 3yr. Acute lymphocytic leukemia 
) | ym] \ 

JL IT yr. Ependy moma Lumbar cord IS and LR bis yr Lymphoblastoma 

PC (m) | 83 vr. Synovial sarcoma Left distal tibia | HR and CS | 21 yr. Acute lymphocytic leukemia 
9% yr. Synovial sarcoma Left lower lobe Lo 
12 yr. Synovial sarcoma Left hilum HR | 


BP — Biopsy only. IS—Incomplete surgical excision. CS— Complete surgical excision. LR—Low dose radiotherapy «1,500 rads/10 
days. HR—Hligh dose radiotherapy > 1,500 rads, 10 days. 


to 30° and weakness of both gluteus maximus 
muscles and the left gastrocnemius. Myelog- 
raphy revealed obstruction to the free flow of 
contrast medium at the L3 to L4 interspace. 

Approximately go per cent of an intradural 
tumor was excised. The remaining part could 
not be removed from the conus terminale and 
the lumbosacral nerve root plexus. A diagnosis 
of papillary ependymoma was made (Fig. 16). 

Postoperatively from July 7 to July 28, 1955, 
she received 3,700 rads to the lumbosacral 
spine trom the level of Lı to S4. Opposed 
I 5X 5.5 cm. anterior and posterior portals were 
used with a 3:1 ratio in favor of the posterior 
held. The factors were: 200 kvp., 10 ma., 1.0 
mm. Cu plus o. mm. Al added filter, 1.0; mm. 
Cu half value layer, and so cm. target skin 
distance. 

By August 9, 1955, she had developed loss of 
sensation at a level consistent with a lesion at 
the T4-Ts interspace. In 13 elapsed days, 
1,500 rads were delivered to the dorsal spine 
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lic. 16. Patient D.D. Primary tumor at diagnosis. 
The typical patterns of papillary ependymoma 
shown here were replaced by sheets of bipolar 
spindle cells in other areas (toluidine blue-eosin 
stain, X 495). 
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lic. 17. Patient D.D. Bone marrow smear. The 
marrow 1s replaced by typical leukemic blast cells 
(Wright-Giemsa stain, 1,100). 


through a single 19X4 cm. portal. The factors 
were as before for this patient. 

Her loss of sensation regressed and she was 
well without recurrence until January 1955, 
when she developed pain in the left shoulder. A 
mass appeared beneath the mandible and in 
each cervical area. The liver and spleen were 
also enlarged. The peripheral blood cell count 
revealed: white blood cells—270,000 with go 
per cent immature lymphocytes; platelet count 
—74,000; hemoglobin— 8.8 gm. per cent. Bone 
marrow examination confirmed a diagnosis of 
acute leukemia (Fig. 17). Her clinical course 
was one of rapid deterioration. Death occurred 
within a few weeks despite antitumor chemo- 
therapy. At postmortem examination, residual 
ependymoma was noted in the area of the cauda 
equina. 


Patient J.C.: This 11 year old girl was ad- 
mitted to the Children’s Hospital Medical 
Center in November 1947, because of dull pain 
in the right ankle and both thighs following 
hyperextension of the low back. Examination 
revealed mild deep tenderness in the lumbar 
area and pain in the flank upon extreme lateral 
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Hexion. Lumbar puncture disclosed normal 
manometries and no cells. However, the spinal 
Huid protein was elevated to 166 mg. per cent. 
Myelography revealed a 1 cm. diameter filling 
defect in the column of contrast medium at the 
level of L2. At laminectomy, a reddish, vascu- 
lar, and friable tumor was found which in- 
volved the cauda equina. A diagnosis of spon- 
gioblastic ependymoma was made (Fig. 18). 

Following incomplete gross removal, irradia- 
tion was delivered to the lumbosacral spine. In 
10 elapsed days, a dose of 1,450 rads was given 
through a single posterior portal which mea- 
sured 15X7 cm. The factors were: 200 kvp., 10 
ma., 0.5 mm. Cu plus 1.0 mm. Al added filter, 
1.05 mm. Cu half value layer, 50 cm. target 
skin distance. 

Six months later, she developed bilateral 
cervical lymphadenopathy, fever, weight loss 
and abdominal masses. Biopsy of a cervical 
lymph node revealed lymphoblastoma. Her 
clinical course was one of rapid deterioration 
and she died within 3 months after this latter 
diagnosis. 


Patient P.C.: This 84 year old boy was ad- 
mitted to the Children’s Hospital Medical 
Center in March 19:1, because of "swelling" 
of the left ankle. Roentgenographic examina- 
tion revealed irregular destruction of the distal 
6 cm. of the left tibia, associated with sur- 
rounding soft tissue mass and subperiosteal 
new bone formation (Fig. 19, 4 and B). No 
other roentgenographic abnormalities were 
obvious on examination of chest or skeletal sys- 
tem. Prior to biopsy, a dose of 1,350 rads in 7 
elapsed days was delivered to the local area. 
After a diagnosis of synovial sarcoma was es- 
tablished (Fig. 20), he received chemotherapy 
and an additional 7,700 rads in 36 elapsed days 
and then underwent an amputation below the 
knee. 

In April 19:2, 16 months following amputa- 
tion, he developed a solitary area of increased 
soft tissue density in the left lower lung. Three 
months later, he had resection of the left lower 
lobe and a diagnosis of metastatic svnovial 
sarcoma was confirmed, histologically being 
similar to the original lesion. 

He was well until January 1922, when a lesion 
in the left hilum was noted. Treatment con- 
sisted of 6,100 rads delivered to the left hilum 
in 60 days by 180° arc rotational technique 
using 2 mev. apparatus. 

He remained well and repeat chest roentgen- 
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Fic. 18. Patient J.C. Original tumor from cauda 
equina. A papillary tumor composed of vas- 


cular cores surrounded by small eosinophilic 
epithelial-like cells or loose arrangements of thin 
bipolar cells (hematoxylin-eosin stain, X 160). 


ograms showed the distorted left lung field to 
be unchanged over the next 8 vears. This was 
assumed to be due to fibrosis. 

In August 1963, he developed hemoptysis 
and enlargement of both liver and spleen. 
Within days, he succumbed to overwhelming 
disease which, at postmortem examination, was 
found to be lymphocytic leukemia (Fig. 21). 
No evidence of synovial sarcoma was observed. 


GROUP III 


Table 11 lists patients who were first ad- 
mitted to the Children's Hospital Medical 
Center because of a malignant bone neo- 
plasm. At a subsequent time, each de- 
veloped a malignancy of soft tissue origin 
which was histologically unrelated to the 
first tumor. The duration between the 
onset of the 2 "primary" tumors ranged 
from 6 to 12 vears, with an average interval 
of 7.8 years. 


Patient J.B.: This 12 5/12 year old girl was 
admitted to the Children's Hospital Medical 
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liG. 19. Patient P.C. (4 and B) Anteroposterior and lateral roentgenograms of left tibia. An osteolytic 


destructive lesion involves the distal tibia with periosteal elevation and soft tissue mass. No new bone 


production 1s present. 


Center in February 1960, because of swelling of 


the left lateral lower leg for the previous 3 
months. Roentgenographic examination re- 
vealed an osteolytic destructive lesion which 
involved the proximal 12 cm. of the left fibula. 
This was associated with considerable perios- 
teal reaction, new bone formation, and a cir- 
cumferential soft tissue mass (Fig. 22, Æ and 
B). One thousand rads, in 6 elapsed days, were 
delivered to the local area. Biopsy revealed 
Ewing’s sarcoma (Fig. Irradiation 


g (Pig. 23). Was 
then 


until a total 
6,000 rads in 49 elapsed days had been delivered 
to the entire shaft of the left fibula. The factors 
were: 250 kvp., 15 ma., 0.4 mm. Sn plus 0.25 
mm. Cu plus r.o mm. Al added filter, 2.5 mm. 
Cu half value laver, and so cm. target skin 
distance. 


C ontinued 


During this course of irradiation, her chest 
roentgenogram, initially normal, revealed nod- 
ular densities judged to be due to metastases. 
She then received 1,740 rads in 16 elapsed days 


tumor dose of 


to the total volume of both lung fields. Op- 
posed anterior and posterior portals, measuring 
23X23 
same as indicated above in this patient. 

Following treatment, the lung lesions re- 
gressed and the primary bone lesion exhibited 
progressive healing (Fig. 24, Æ and 5). 

She was examined at frequent intervals and 


cm., were used. The factors were the 


remained well until May 1966, when she was 
found to have tenderness of the lower ribs of 
the left thorax, diminished excursion of the 
left chest, and spasm of the left upper abdomen. 
Diminished breath sounds were noted at the 
left base. Chest roentgenography revealed a 
mass and pleural effusion in the left hemithorax. 
No other roentgenographic abnormalities were 
noted. At thoracentesls, a thick bloody mate- 
rial was aspirated which contained malignant 
tumor cells. A clinical diagnosis of recurrent 
Ewing’s sarcoma was made. She received 3,430 
rads in 25 elapsed days to the entire left hemi- 
thorax and a total dose of 4,430 rads in 32 





liG. 20. Patient P.C. Biopsy from tumor of tibial region. Pleomorphic malignant cells 
type lie in a myxomatous stroma (toluidine blue-eosin stain, X 400). 


of connective tissue 





lic. 21. Patient P.C. Liver at autopsy. Leukemic 
cells spill over into hepatic sinusoids from the 
massive infiltration of the portal space (hematox- 
ylin-eosin stain, X 650). 


elapsed days to the left lower lung field. The 
factors were the same as described above for 
this patient. 

The mass and effusion in the left chest re- 
gressed and she remained well for the next few 
months. In September 1966, she developed 
respiratory difficulty. Chest roentgenograms 
at this time revealed recurrence of effusion in 
the left pleural cavity and fluid was now pres- 
ent in the right pleural cavity. Within the next 
few weeks, she developed progressive respira- 
tory distress and died shortly thereafter. 


815 


At postmortem examination, a diagnosis of 
rhabdomyosarcoma of the thoracic cavity was 
made (Lig. 25). 


Patient E.McW.S: This 13 year old girl was 
seen in July 1954, because of left chest pain, 
associated with deep inspiration. A tender 
mass, measuring 4.55 inches was present in 
the left posterior axillary line, following the 
course of the gth and 1oth ribs. Roentgeno- 
graphic examination demonstrated a destructive 
lesion of the lett 10th posterior rib, extending 
from the neck of the rib to the posterior axillary 
line. Considerable subperiosteal elevation was 
present. Effusion in the left hemithorax was 
also noted. 

At operation, tumor involved the rib to its 
articulation with. the spine. Gross tumor re- 
mained after disarticulation of the gth, 1oth 
and rith ribs. The histology was consistent 
with E wing's sarcoma with tumor present both 
at the resection margins and in the lymphatics. 

Postoperatively, a dose of 3,600 rads in 18 
elapsed days was delivered to the left hemi- 
thorax through 16X12 cm. opposed anterior- 
posterior portals. The factors were: 200 kvp., 
IO ma., 0.5 mm. Cu plus r.o mm. Al added 
filter, 1.0; mm. half value layer, and zo cm. 
target skin distance. This was combined. with 
chemotherapy. 

Routine examination at intervals over the 
next years revealed no recurrence. In 1962 she 
married. She had an uneventful pregnancy and 
delivery of a normal infant in 1963. 

In January 1966, 123 years following the 
initial diagnosis and treatment for Ewing’s 


TABLE III 


GROUP III 


















































Bone Sarcoma Subsequent Soft Tissue Neoplasm 
Patient 
(Sex) Age at aa . e Age at "T f 
Diagnosis Tumor Site Treatment Diagnosis Tumor Site 
J.B.(f) I2 $/12 yr. Ewing's tumor Proximal left fibula | BP and HR} 183 yr. | Rhabdomyo- Left chest 
12 6/12 yr. Ewing's tumor Lung HR sarcoma 
E.McW.S.D. | 13 yr. Ewing's tumor Ninth and icthribs | IS and HR | 25 vr. Adenocar- Left breast 
cinoma 
B.He.(f) 3 10/12 yr. | Osteogenic sarcoma | Distal left femur HR and CS | 20 yr. Poorly differ- Left breast 
entiated adeno- 
14 7/12 yr. | Osteogenic sarcoma | Skull LR carcinoma 
I5 3/12 yr. Osteogenic sarcoma | Bilateral lungs 

















BP— Biopsy only. IS—Incomplete surgical excision. CS— Complete surgical excision. LR—Low dose radiotherapy <1,500s rads/10 


days. HR—High dose radiotherapy 1,500s rads/10 days. 
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lic. 22. Patient J.B. (4 and B) Anteroposterior and lateral roentgenograms of left tibia in 1960 show an 
osteolytic destructive lesion of the proximal 12 cm. of the bone. Considerable periosteal reaction, new bone 


formation and soft tissue mass are evident. 


sarcoma, routine physical examination revealed 
a nodule in the upper outer quadrant of the 
left breast. This was 2 cm. in diameter, firm, 
movable and nontender. The breast was other- 
not remarkable in size or appearance. 
Biopsy revealed adenocarcinoma. At radical 
mastectomy, there was no residual disease in 
the breast and all axillary lymph nodes were 
free of tumor, She remains well at present. 


wise 


Patient B.He.: This 13 10/12 year old girl was 
admitted to the Children’s Hospital Medical 
Center in November 1957, with swelling of the 
left knee, of 3 months’ duration. Roentgeno- 
graphic examination demonstrated an osteo- 
lytic destructive lesion of the distal left femoral 
metaphysis and an associated soft tissue mass 
(Fig. 26). Roentgenograms of the chest and a 
skeletal survey were normal. 

Following irradiation with 1,200 rads in 6 
days, biopsy revealed osteogenic sarcoma. An 
additional dose of 6,880 rads in 41 elapsed days 


was delivered by rotational arc technique to the 
local lesion. The factors were: 250 kvp., L6 Wia.. 
0.4 mm. Sn plus 0.25 mm. Cu plus 1.0 mm. Al 
added filter, 2.5 mm. Cu half value layer. At 
the completion of this course of irradiation, she 
received 640 rads in 2 days to the midplane of 
both lung fields. Opposed 22X22 cm. anterior- 
posterior portals were used and the factors were 
the same; 400 r as measured in air was de- 
livered to each portal. In May 1958, she under- 
went a left midthigh amputation. 

Within 3 months of operation, roentgeno- 
graphic examination revealed an osteolvtic de- 
structive lesion of the parietal bone of the skull 
(Fig. 27). By October 1958, nodular lesions 
with associated spontaneous pneumothorax ap- 
peared throughout both lung fields (Fig. 28). 

Over the next few months, following local 
irradiation to the skull lesion (1,360 rads in 18 
days with the above described factors) and 
antitumor chemotherapy, the lesions of the 
skull and lung fields slowly cleared. By May 
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1960, the skull defect showed evidence of heal- 
ing (Fig. 29) and the pulmonary metastases 
and pneumothorax had resolved (Fig. 30). 

She remained well until July 1964. At that 
time, at routine examination, the left nipple 
was found to be inverted and a firm mass 1n- 
volved the entire left breast. Biopsy revealed 
poorly differentiated adenocarcinoma and she 
underwent a radical mastectomy. Five of 15 
axillary lymph nodes contained metastatic 
tumor. Within the next few months, she de- 
veloped local recurrence and lung metastases. 
In October 1965, she died of metastatic breast 
carcinoma. 


GROUP IV 


Patient B. M.D.: This 27 month old boy was 
admitted to the Children's Hospital Medical 
Center in 1960 with ecchymosis of the skin, 
peripheral lymphadenopathy, hepatospleno- 
megaly, fever and pallor. The white blood cell 
count was 22,000 with 94 per cent immature 





Vic. 23. Patient J.B. Biopsy of primary lesion of 
tibia in 1960. Delicate fibrovascular septa surround 
loosely arranged groups of medium sized round 
cells (periodic acid-Schiff reaction, hematoxylin, 
X140). 
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lymphocytes, and the hemoglobin was 7.2 gm. 
per cent. The bone marrow examination con- 
firmed the diagnosis of acute leukemia. 

Over the next 2 years he was relatively well 
under chemotherapy for acute leukemia, but 
he died from his disease at the end of this period. 

At postmortem examination, in addition to 
findings due to acute leukemia, an ill-defined 
mass was found to involve the posterior lobe of 
the pituitary gland. This compressed the ante- 
rior lobe of the pituitary gland to 40 per cent of 
its usual size. The histologic diagnosis was 
astrocytoma of the posterior lobe of the pitu- 
itary gland. 


DISCUSSION 


Bone sarcoma following treatment for a 
malignant lesion has been reported: and 
pertinent references have been cited in a 
previous report from this Center? The 2 
patients with unusual bone tumors reported 
at that time are included in Group I 
(Table 1) of this report (Patients R.O. and 
B.H.). In all instances, both in the experi- 
ence of others and ourselves, bone sarco- 
mas, subsequent to treatment for other 
malignancies, arose in bone considered to 
be normal previously and included in tissue 
volumes treated by irradiation. In such 
reports, the relationship of treatment for 
the primary tumor and development of the 
bone neoplasm is not established. Points in 
favor of a direct relationship have been 
noted.? 

Osteogenic sarcoma is the usual malig- 
nancy that is reported to arise in irradiated 
bone. Fibrosarcoma and chondrosarcoma 
are unusual. It seems of interest that all 
of our 4 patients with malignant sarcoma, 
exhibited an undifferentiated myxomatous 
sarcoma, grading off into nodules of carti- 
lage which are often initially calcified and 
rarely ossified. Depending on the degree of 
these elements, we have classified our pa- 
tients as having chondrosarcoma or osteo- 
genic sarcoma. However, the basic pattern 
is the same and dissimilar to the usual pat- 
tern of spontaneous chondrosarcoma and 
osteosarcoma. It is our impression that the 
postirradiation sarcoma, at least in the adult 
and as far as one can discern from the de- 
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liG. 24. Patient J.B. (4 and B) Anteroposterior and lateral roentgenograms of the tibia in 1966 show healing 
with irregularity at the site of the original lesion. This appearance was stable over the past several vears. 


scriptions of other reports, is more differen- 
tiated and closer to the concept of spontane- 
ous chondrosarcoma, osteosarcoma and 
fibrosarcoma, based on histologic criteria.! 
It may be that these lesions in children, 
with a basic undifferentiated mvxomatous 
pattern, are peculiar to postirradiation le- 
sions in pediatrics. Multiple primary tu- 
mors, other than bone sarcoma, have been 
described in the adult.2:9:!!:12.17,24,25,28, 29,30 

Such tumors have been simultaneous in 
some series, but most are separated by an 
interval ranging from 6 months to 36 years, 
with an average of 6.9 vears.!2 Thoma? re- 


ports that 33 per cent of multiple tumors in 
his series were diagnosed simultaneously, 
and more than 50 per cent were diagnosed 
within 1 year of one another. Pickren!’ de- 
scribes similar time intervals—44 per cent 
were diagnosed within 1 year and 60 per 
cent within 2 years of one another. Warren 
and Ehrenreich?? found an average interval 
between diagnosis of multiple tumors to be 
2.7 years. 

The incidence of these multiple malig- 
nancies has varied from 3.2 per cent to 11 
per cent of all patients with cancer in some 
large series.?1117.25,22,35 Moertel et al”? 
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found the incidence to be 5.1 per cent in a 
series of 37,580 patients. 

Reports of multiple primary tumors in 
pediatrics are limited to the few or oc- 
casional cases in a large series irrespective of 
age and consisting mostly of adults," a 
small pediatric series," or the occasional 
single case report! (Patient A.Bl. in the 
latter report is included in our Table 11-A). 
Reports are also available concerning the 
coexistence of lymphoma or leukemia and 
carcinoma in a given patient.°:613.5 

Most of the available reports of these 
multiple primary tumors do not relate to 
specific therapy. Reports do exist, how- 
ever, which describe patients who have 
received irradiation for benign conditions 
and subsequently have developed a soft 
tissue malignancy in the area of previous 
irradiation.: These reports describe sev- 
eral patients who have received irradiation 





Fic. 25. Patient J.B. Pulmonary lesion at autopsy. 
A large cell pleomorphic sarcoma with tadpole 
and strap cell forms suggests rhabdom vosarcoma, 
although cross-striations were not definitely ob- 
served (hematoxylin-eosin stain, X250). 
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lic. 26. Patient B.He. Anteroposterior roentgeno- 
gram of the left distal femur reveals an osteolytic 
destructive lesion at the distal metaphysis with an 
associated soft tissue mass. 


for various conditions and 8 to 56 years 
later have developed carcinoma of the skin. 
Other patients in these series have de- 
veloped carcinoma of the hvpopharvnx and 
pharynx, and of the thyroid, subsequent to 
irradiation directed to the area of the head 





lic. 27. Patient B.He. Lateral roentgenogram of the 
skull in 1958. There is an osteolvtic destructive 


lesion of the parietal bone. 
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lic. 28. Patient B.He. Posteroanterior chest roent- 
genogram in 1958. Multiple nodular densities are 
noted throughout both lung fields. Associated 
pneumothorax is present. 


lic. 30. Patient B.He. Chest roentgenogram in 
January 1960 shows resolution of the metastat- 
IC processes. 


Reports of neoplasms in children which 
arose following irradiation for benign 
disease also are available.5-15.20.26.2; 

[n our series, the occurrence of a soft 
tissue neoplasm subsequent to treatment 
for a primary tumor varied from 3 to 14 
years, or an average of 9.1 years. Most tu- 
mors developed in areas of prior irradia- 
tion. However, 2 patients (B.B. and C.D.) 
did not receive irradiation to the sites of 
origin of their second neoplasm, and 1 pa- 
tent (M.M.) had both tumors diagnosed 
lic. 29. Patient B.He. Lateral rcentgenogram of the simultaneously. In addition, ! SEIS with 

skull in 1960 shows healing cf the defect in the acute leukemia, who did not receive central 

parietal bone. nervous system irradiation, had a brain 
neoplasm at postmortem examination (Pa- 

and neck, approximately 30 years previ- tient B.M.D.). 
ously. Soft tissue sarcoma as a subsequent It 1s difficult to attribute occurrence of 
malignancy has also been noted. However, these second tumors to specific therapv, 
as with all such reports, a causal relation- especially in view of a large series in the 
ship to irradiation is indefinite although of adult, where the occurrence of second and 
suspicion. more numerous tumors seem unrelated to 
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Subsequent Neoplasm 
Patient i i j = x ad B = = m a 
(Sex) Ave at m "e E Age at pat € 
i Drnis | lumor | Site | Treatment Dacis l'umor | Site 
B.M.D.(m) | 23/12 yr. | Acute lymphocytic leukemia | 4i yr. Astrocy toma of pituitary 
gland (? simultaneous 
lesion see text) 
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treatment, The difficulty is compounded 
due to the rarity of carcinoma 1n the child 
as compared to the adult. Comparable in- 
cidences between these age groups are not 
meaningful. However, one cannot dismiss 
the possibility of irradiation as the causative 
agent in those patients who developed 
lesions geographically related to portals of 
irradiation. It seems of greatest importance 
to emphasize that any child with a diagno- 
sis of cancer, who survives his disease, must 
at no time be lost to follow-up examination 
at frequent intervals. In this way, the sec- 
ondary effects of treatment can be ascer- 
tained and the possibility of a second 
primary tumor at a later date evaluated. 


SUMMARY 


The records of the Children’s Hospital 
Medical Center were reviewed for the 
years 1938 to 1963. Case histories are pre- 
sented of children treated for malignancies 
who developed second tumors, lymphomas 
or leukemia. 

Our study revealed that the approximate 
incidence of double primary tumors in 
children with malignancy, seen at our 
Center, was 0.§ per cent, or 5.0 per cent of 
all children who received radiation in doses 
in excess of 1,000 rads and who have sur- 
vived free of disease at least 2 years. 


Melvin Tefft, M.D. 

Division of Nuclear Medicine 

The Children's Hospital Medical Center 
300 Longwood Avenue 

Boston, Massachusetts 02115 
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CURE OF ADULT WILMS’ TUMOR WITH 
DISTANT METASTASIS? 


A CASE KEPORT* 


By CARL W. BOYER, JR., LT. COLONEL, MC, USA, THEODORE J. BRICKNER, JR., 
LT. COLONEL, MC, USA, and RONALD H. PERRY, LT. COLONEL, MC, USA 


WASHINGTON, D. C. 


N 'THE course of review of the follow-up 

information in the series of patients 
with Wilms' tumor treated at Walter Reed 
General Hospital, an unexpected survivor 
was encountered who was completelv free 
of disease more than 3 years following 
treatment. In considering survival sta- 
tistics in this disease, a 2 year survival is 
generally considered to be a cure.?? This 
is a documented case of significant survival 
of an adult patient with Wilms’ tumor who 
presented with distant metastasis. AL 
though radiation therapy and Actinomycin 
D were used in combination, the value of 
the chemotherapeutic agent in the curative 
effort in this patient remains unclear. 


REPORT OF A CASE 

L. W. H. was a 21 year old man who was in 
good health until August, 1964 when he was 
admitted to another hospital for evaluation of 
severe right flank and right chest pain which 
had been present for 2 weeks. A roentgeno- 
graphic examination of the chest revealed a 
right pleural effusion, and he was treated for 
an atypical pneumonia. His symptoms slowly 
abated and the chest roentgenogram almost 
completely cleared. He was sent on convalescent 
leave but upon returning he again complained 
of extreme right flank pain. He had sustained a 
I5 to 20 pound weight loss during his leave. 
Intravenous pyelography was performed and 
revealed only a markedly enlarged right kidney 
with no evident function. He was then sent to 
Walter Reed General Hospital for further eval- 
uation. Retrograde pyelography done at this 
institution revealed marked distortion of the 
pelvocalyceal system on the right side (Fig. 1). 
The roentgenographic appearance was quite 
consistent with Wilms’ tumor. 

Physical examination at the time of admis- 





lic. 1. Retrograde pyelogram showing an enlarged 
kidney on the right with gross distortion of the 
pelvocalyceal system consistent with the result of 
Wilms’ tumor. 


sion revealed a young man with a distended 
abdomen and an extremely large tender mass 
in the right side of the abdomen extending to 
the right iliac crest. Chest roentgenogram dem- 
onstrated multiple metastatic deposits in the 
right lower lung field (Fig. 2). The right leaf of 
the diaphragm was elevated. A liver scan re- 
vealed multiple areas of decreased uptake con- 
sistent with the result of diffuse metastatic 
disease. 

Based on the clinical diagnosis of Wilms’ 
tumor, it was decided to treat this patient with 
a combination of radiation therapy and Acti- 
nomycin D. The Actinomycin D was given in- 
travenously 30 minutes before the radiation 
treatment using a dosage of 4 ag./kg. body 
weight each time (250 ug.). Supervoltage radia- 
tion therapy was also used (2 mvp., half value 
layer 7 mm. Pb, 100 cm. target skin distance). A 
15X24 cm. field was placed over the right side 


* From the Radiation Therapy Section, Radiology Service, Walter Reed General Hospital, Walter Reed Army Medical Center, 
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Fic. 2. Multiple metastases in the right lung, present 
before treatment. 


of the abdomen and a midline dose of 2,950 rin 
26 days was delivered with opposing ports. 
There, was rather rapid regression of the symp- 
toms produced by the large tumor. At the end 
of thé course of therapy to the abdomen a 
chest roentgenogram was obtained and revealed 
increase In size of all the pulmonary. nodules 
except those at the base of the right lung which 
had been included in the treatment port (Fig. 
3). The lesions in this area had completely dis- 
appeared. The patient was continued on Acti- 
nomycin D and the upper half of the right lung 
feld was treated with opposing portals to a 





l'1G. 3. Chest roentgenogram prior to definitive lung 
irradiation. Dotted lines indicate upper border of 
abdominal treatment ports. The metastases visible 
in this area prior to treatment have disappeared. 
The lesions in the right upper lung field have grown 
in size, and multiple lesions have appeared in the 
left lung. 
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ic. 4. Appearance of the chest after completion of 
right lung irradiation. The lesions in the left lung 
continue to grow. 


dose of 1,200 r in 8 days. At the end of this 
course of treatment the pulmonary nodules in 
the treated area had completely disappeared 
(Vig. 4). It is notable that the lesions in the left 
lung continued to grow although the patient 
was still receiving Actinomycin D. It was then 
elected to treat the entire left lung, and a dose 
of 1,200 r in 8 days was delivered through large 
opposing portals. At the end of this segment of 
the treatment the left pulmonary nodules were 
gone and the chest roentgenogram was within 
normal limits (Fig. 5). 

Two weeks after the completion of the course 
of therapy, laparotomy was performed to excise 
the residual tumor in the abdomen. A mass of 
tissue in the right flank having the shape of a 
kidney was removed. Exploration of the liver 





lic. g. Chest roentgenogram at completion of left 


lung irradiation appears essentially normal. 
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at the time of laparotomy revealed multiple 
circumscribed, scarred areas on its surface, 
probably representing healed metastases. The 
pathologic report of the removed tissue re- 
vealed only 1 section in 12 with recognizable 
cellular elements. All of the rest of the sections 
showed necrosis with totally destroyed cellular 
detail. In the single section. with recognizable 
cells the pathologist was able to make the 
diagnosis of Wilms’ tumor. 

The patient did quite well after surgery and 
recovered promptly. He was discharged after 
convalescent leave with a normal chest roent- 
genogram and no clinical evidence of disease. 
He continued to do well until exactly two vears 
after the onset of his symptoms when he was 
returned to another hospital because of a his- 
tory of passing a blood clot through the urethra. 
There was some dysuria at the time of the epi- 
sode which spontaneously subsided and no 
other episodes of hematuria occurred. At the 
time he presented for examination he was 
entirely asymptomatic and a thorough work-up 
in the hospital failed to reveal any abnormality. 
He is still living and well 42 months after the 
first treatment and has had no sequelae from 
the treatment. 


DISCUSSION 


The prognosis 1n Wilms' tumor is related 
inversely to the age of the patient at the 
time of the diagnosis as well as to the ex- 
tent of the disease at the time of the treat- 
ment. The lesion occurs almost exclusivelv 
in children and long-term survival of 
treated children is not unusual. The pres- 
ence of distant metastasis considerablv de- 
creases the probability of survival, but 
occasional cures have been reported in 
children. In the experience with this disease 
at Walter Reed General Hospital,’ 24 of 
51 patients developed lung metastasis dur- 
ing the period of observation and 20 were 
treated definitively for this problem. The 
only other long-term survivor after the 
treatment of pulmonary metastasis was a 
child who was given radiation therapy only, 
and he is alive over 14 years after treat- 
ment. Hope et a7? described the experience 
at the Children's Hospital in Philadelphia 
and indicated that before the davs of 
Actinomycin D a patient with pulmonary 
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metastasis was never cured by means of 
roentgen therapy alone. Metastases were 
usually radiosensitive but always returned. 
They cite the case of a 5 year old patient 
who presented with metastasis and was 
given a combination of Actinomycin D 
and roentgen therapy and who was alive 
and well 2 years and g months after the 
treatment and free of demonstrable metas- 
tasis. Klapproth® in a rather extensive 
review of the world literature found 108 
adult cases in a total of 1,396 reported 
cases. Two of the 108 survived, neither of 
whom had metastasis. Platt and Linden‘ 
found gg cases of Wilms’ tumor in a search 
of the California Tumor Registry. Ten 
adult cases were described and none sur- 
vived the first year with or without treat- 
ment. Abeshouse! in a report of a national 
survey and review of the literature on this 
subject found 856 cases, 3 of which were 
adults. One of the adults was a survivor 
but never manifested metastasis. It can be 
concluded, therefore, that the appearance 
of Wilms’ tumor in an adult is an unusual 
circumstance, and survival of any such pa- 
tient Is even more unusual. 

Another point of interest in this case is 
the questionable role of Actinomycin D in 
the survival. In the series of Wilms’ tumor 
patients treated at Walter Reed General 
Hospital, it was found that the addition of 
Actinomycin D during the initial post- 
operative course of irradiation did not ap- 
pear to influence the survival. In the pres- 
ently reported case the metastatic disease 
was shown to be insensitive to the effects 
of Actinomycin D alone. The initial re- 
sponse of the primary tumor and the 
metastatic deposits was what would be 
expected with radiation therapy alone. 
It is believed, therefore, that the extensive 
radiation. therapy was the major factor 
which resulted in the rather remarkable 
survival. It seems unlikely that a tumor 
which could grow under the influence of 
the chemical would, at the same time, be 
sensitized to the effect of radiation by its 
action. It would have been ideal for the 
purpose of comparison to stop the chemical 
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drug during radiation therapy of the left 
lung in order to provide an internal con- 
trol for observation of the effects of radia- 
tion alone. 


CONCLUSION 


Vigorous treatment of a “hopeless” case 
of adult Wilms’ tumor with metastasis has 
resulted in a 42 month survival without 
evidence of recurrent disease. Extensive 
radiation therapy was apparently respon- 
sible for this result. Nephrectomy served 
to remove a small amount of residual, 
histologically recognizable tumor, but its 
role in the survival is also indeterminate. 
The outcome in this case supports the 
contention of Ellis that “in certain cir- 
cumstances hope must triumph over ex- 
perience” and that “if we try for miracles 
we occasionally get them.” 


Carl W. Boyer, Jr., Lt. Colonel, MC, USA 
Radiation Therapy Section, Radiology Service 
Walter Reed General Hospital 

Walter Reed Army Medical Center 
Washington, D. C. 20012 
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PROGNOSTIC FACTORS IN THE COMMON 
TESTIS TUMORS* 


By SAMUEL S. KUROHARA, M.D.,f AHMED O. BADIB, M.D.,f JOHN H. WEBSTER, M.D.,t 
LEONARD S. J. MARTIN, M.D.,f and MARVIN W. WOODRUFF, M.D.1 


BUFFALO, NEW YORK 


LTHOUGH testicular tumors com- 
prise only 1 to 2 percent of all malig- 
nant tumors in males,’ they have been of 
continued interest to clinical oncologists. 
The reason for this interest may be the 
varied pathologic appearance and capri- 
cious clinical behavior of these tumors. On 
one extreme is the highly anaplastic cho- 
rioepithelioma with its propensity for wide- 
spread metastasis almost invariably leading 
to rapid death, and on the other, the sem- 
inoma behaving in a benign fashion, show- 
ing relatively extreme radiosensitivity and 
tending to be highly radiocurable. Between 
these two extremes are the tumors, the 
classification of which has been quite varied 
and controversial.!® 
The purpose of this paper is to present 
the results of a study on the clinical be- 
havior of these tumors from the prognostic 
point of view. 


MATERIAL AND METHODS 


Between 1920 and 1965, 425 patients 
with histologically confirmed testis tumor 
were treated and followed at the Roswell 
Park Memorial Institute. Nearly all cases 
were referred for treatment of their aorto- 
abdominal lymph nodes or metastatic 
lesions, after diagnosis had been made by 
orchiectomy. 

Crude survival rates (number alive / 
number eligible) were computed at 1 
through § year intervals after diagnosis. 
The generalized Wilcoxon test for paired 
comparison of arbitrarily singly-censored 
samples, the chi-square test (and the 
Fisher exact method),! and the analysis of 
variance!” for the partitioning of variation 
in survivorship, were employed in the 
evaluation of the data. 


RESULTS 
HISTOLOGIC CLASSIFICATION 

These cases were classified according to 
the Dixon-Moore scheme.? There were 205 
cases of seminoma, 85 of pure embryonal 
carcinoma, 27 of embryonal carcinoma with 
seminoma, 4 of teratoma with or without 
seminoma, 68 of pure teratocarcinoma, 15 
of teratocarcinoma with seminoma, 4 of 
pure choriocarcinoma, 6 of choriocarcinoma 
with seminoma, I of myxosarcoma, 2 of 
leiomyosarcoma, 3 of reticulum cell sar- 
coma, 1 of mesothelioma, 1 of lymphocytic 
lymphosarcoma, 1 of fibroma and 1 of 
androblastoma. 

Figure 1,7 shows that the survival curve 
of the patients with seminoma (Group 1) 
is the highest, that of the patients with 
adult teratoma, teratocarcinoma with or 
without seminoma, or choriocarcinoma with 
seminoma (Group Iv) is intermediate and 
that of patients with embryonal carcinoma 
with or without seminoma (Group 11) 
is the lowest. The compilation of Vechin- 
ski ef a/.?? of the percentage 5 year survi- 
vals of the 3 groups from 13 published 
series. agrees prognostically with these 
findings. 

Figure 15 shows that, except for pure 
choriocarcinoma, breakdown of the major 
groups of carcinoma (11 and 1v) into those 
with and without seminoma does not vield 
further prognostic distinctions of signifi- 
cance. Only 1 of 4 patients with adult 
teratoma (Group rmi) survived and all 
cases of pure choriocarcinoma died before 
3 years. The few Group ii cases were con- 
sidered as Group tv because of their sim- 
ilarities in histologic features and survival 
rates. 

Of the uncommon types of tumors aris- 


* Presented at the Sixty-eighth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 26-29, 1967. 
From the Departments of Therapeutic Radiologyt and Urolozy,t Roswell Park Memorial Institute, Buffalo, New York. 
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YEARS AFTER DIAGNOSIS 


Fig. 1. Survival curves of common testicular tumor patients. (4) Histologic groups; I=seminoma, II — em- 
bryonal carcinoma, IV = teratoma, teratocarcinoma or choriocarcinoma. (B) Histologic subgroups of 
carcinoma; III — adult teratoma, V — pure choriocarcinoma. (C) Age; a= «30 yr., be 30-39 yr., c— » 40 
yr. (D) Symptom duration; a—0-1 mo., b=2-3 mo., c=4-7 mo., d= »7 mo. Signs (<,=,>) indicate 
whether one survival curve is lower, the same, or higher than the others, respectively. 


ing within the testis or in its adjacent struc- 
tures only 2 patients are alive, 1 free of 
fibroma 13.8 years after diagnosis and the 
other free from androblastoma at 27 years. 
Á patient with myxosarcoma died of tumor 
at 1.0 year, 2 with leiomyosarcoma at 
0.3 and o.$ year, respectively; 1 with 
rhabdomyosarcoma at I.0 year; 3 with 
reticulum cell sarcoma at 0.5, 1.0 and 1.2 
years, respectively; 1 with mesothelioma 
at 4.5 years; and 1 with lymphocytic 


lymphosarcoma at 3.0 years after diagnosis. 
Except for the first two benign tumors, the 
rest of the uncommon tumors behaved 
prognostically as badly as the pure chorio- 
carcinomas (Group v). 


AGE AND RACE 


The mean ages for Groups 1, 11 and Iv 
were 38.4, 34.9 and 31.7 years, respectively. 
Figure 1C shows that age tends to be di- 
rectly proportional to survival especially in 





. > - : o * v af . € + a a f ; f yA T " . re : : " E 
VoL. 103, No. 4 Prognostic Factors in the Common Testis Tumors 829 
oo TRAUMA C. PAIN E. SIDE 
iU 
E TRe}t 
itc: 
ix 
~ 
z 50 TIR 
> ixi) IY t 
> 
= Th te} TR 
o Ss 
m Heys Te) EM icis fas te Ha 
d S. EX Hi o Hed The: Tu 
w “ts CI IVi-) = Itn O RRL 
> o ; 
ul ‘pad: MAL DESCENT D. GYNECOMASTIA F. SIZE 
e d 
u 
- iita] 
z 
z Cum Tiss) 
e 1 
a i. 
iy C5 
a NS ip ssi 
Ty. 
iNt»5) 
+ Ros ne 
"Teepe lay Papo Stel lrets Vs. m 
Legem p mend 
! 2 3 4 5 





YEARS AFTER DIAGNOSIS 


bic. 2. Survival curves of common testicular tumor patients. (2) Trauma. (B) Maldescent. (C) Testis pain. 
(D) Gynecomastia. (E) Side of testis involvement. (F) Testis tumor size, <5 or» £cm.in diameter, - — no 


size measurement data; — 


Group H, Ze., the older patients have a 
better prognosis than the vounger, Pon: 
trary to the findings of a military series. 

There were only 4 Negro patients in this 
series, similar to the very low incidences 
found elsewhere.*:*'6!7 Because of this, 
evaluation of the prognostic significance 
of race was not possible. 


DURATION OF SYMPTOMS 


The mean symptom intervals prior to 
diagnosis for the above 3 groups were 8.3, 
7.7 and 6.2 months, respectively. Figure 
1D shows that the duration of the first 


symptom has no consistent direction of 


influence on prognosis. Symptom duration 
tends to be inversely proportional to sur- 
vival in Group 1, and in Group 1 directly 
proportional. In Group 1v there is no rela- 
tionship. 

Observations elsewhere tend to indicate 
an inverse relationship between symptom 
duration and survival? 9235—7 Such rela- 
tionships are not strongly evident in this 


- absent, + - present; <,=,> (see Figure 1). 


series, similar to the findings of another 
large reported experience.? 


TRAUMA 


The incidence of previous trauma to the 
testis was nearly twice as high as reported 
in other series; 19, 20 and 21 per cent for 
the respective groups as compared to ap- 
proximately 8 to 10 per cent? 13.1516 Tes 
influence on survival is slight or non.exis- 
tent (Fig. 2.7). 


MALDESCENT 


_ Incomplete descent of the involved testis 
was present in 7, 5 and 2 per cent of the 
respective groups of patients. This inci- 
dence is not unlike those reported by 
others.?* ^ 5 Abnormal location of the 
testis does not influence prognosis (Fig. 


2b) 
TESTIS MASS AND PAIN 


A presenting svmptom of testis mass of 
94, 96 and 98 per cent, and of testis pain 
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of 54, 57, and ṣo per cent in the respective 
groups are similar to the incidences pre- 
viously published.?*:*!6 Because nearly all 
patients complained of testis mass, survival 
curves were not calculated. The presence 
of pain appears to reduce the survival rates 
in all groups (Fig. 2C). Others??? have re- 
ported similar trends. 


GYNECOMASTIA 


This finding was present in 1, 3 and 2 per 
cent of the cases in the respective groups, 
similar to the over-all incidences reported 
previously.*:? Gynecomastia is a somewhat 
good prognostic sign in Group 1 but appears 
rather ominous in Groups n and tv (Fig. 
2D); however, the numbers are too small 
to be of value. Some authors consider this 
finding to be indicative of a poor progno- 
sis! whereas others believe that it has no 
prognostic significance.!*18 


TESTIS SIDE INVOLVEMENT AND SIZE 


The incidence of 54, 57 and 5o per cent 
right-sided involvement in the 3 groups is 
similar to those published elsewhere.*!’ 
Only 2 patients, those in Group 1, had 
simultaneous bilateral disease. Patients 
with left-sided lesions tend to do less well 
than those with right-sided lesions in 
Groups 11 and 1v (Fig. 2). 

Measurements of tumor diameter were 
avallable in only 137 cases. Patients with 
larger tumors appear to survive less fre. 
quently than those with smaller tumors in 
all groups (Fig. 27). This direct relation- 
ship of tumor size and stage has been 
stated to exist for Groups 1 and tv.’ A 
tumor size greater than 4 cm. in diameter 
has been claimed to worsen the prognosis.# 


CHEST ROENTGENOGRAPHY AND INTRAVENOUS 
PYELOGRAPHY 


The presence of roentgen findings indic- 
ative of tumor spread is a very poor prog- 
nostic sign, especially if detected during 
routine chest roentgenography or intra- 
venous pyelographic examination (Fig. 
3, A and B). 
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GONADOTROPIN 


Aschheim-Zondek tests were done on 
173 patients. Positive tests were found in 
14/72 of Group I cases, in 9/56 of Group r1 
and in 8/45 of Group iv. An elevated ad- 
mission chorionic gonadotropin level is an 
ominous sign, especially in Groups 11 and 
1v combined (Fig. 3C). Opinions as to the 
reliability of similar hormonal tests in 
assessing prognosis have been varied.!* 


CLINICAL STAGE 


Clinical advancement of disease as- 
sessed by physical examination, chest 
roentgenography and intravenous pyelog- 
raphy separates each of the groups into 
distinct prognostic stages (Fig. 3D). Pa- 
tients with tumor confined to the testis or 
scrotum (Stage 1) have the highest sur- 
vival, those with tumor spread to abdomi- 
nal and/or pelvic lymph nodes (Stage 2) 
have an intermediate survival rate, and 
those with tumor spread to the lymph 
nodes above the diaphragm or other tissues 
elsewhere (Stage 3) have the lowest sur- 
vival values in each of the groups.? There 
were I20 Stage I cases, 51 Stage 2 and 34 
Stage 3 cases In Group 1; 39, 27 and 45 
cases in Group 11; and 29, 25 and 39 cases 
in Group Iv, respectively. The incidence of 
patients with Stage 2 or 3 lesions was much 
higher in this series than in others; 41, 65 
and 69 per cent in the respective groups as 
compared to 30 to 40 per cent in another 
series." The prognostic significance of the 
clinical stage has been a universal finding. 


VARIATIONS IN SURVIVORSHIP EXPLAINED BY 
PROGNOSTIC FACTORS 


The per cent among sums of square, 
[(total SS—within SS)/total SS] X100, of 
the proportions of 3 year survivors for 
histologic groups and for stages within 
histologic groups, are shown in Table 1. 
It is seen that stage accounts for 20 to 40 
per cent of the variation in survival among 
histologic groups; f.e., stage 1s the greatest 
contributor to prognosis and overshadows 
the influence of the other factors. Histology 
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Fic. 3. Survival curves of common testicular tumor patients. (4) Chest film. (B) Intravenous pyelogram- 
(C) Chorionic gonadotropin. (D) Clinical Stage 1, 2, 3. (E) Chronology: a= 1920-1939, b= 1940-1949, 
c= 1950-1957, d= 1958—1965. (F) Treatment (see text); — =negative, + — positive findings <,=,> (see 


Figure 1). 


contributed to 16 per cent of survival in the 
entire series. 

When stage 1s factored out, the contribu- 
tions of other less important factors are 
brought out. Considering the consistency 
of the direction of relationships and the 
completeness of data, age and symptom 
duration are next in order of importance 
to clinical stage and histology. They con- 
tributed nearly equally to prognosis. Two 
by two table chi-square values, corrected 
for continuity and negative cross product 
differences, were significant for age tabu- 
lated against survival in Group n and in 
Group 11, Stage 1, and for symptom dura- 
tion tabulated against survival in Group 
II, Stage I. 

Table 1 shows that patients with a 
short symptom duration do much worse 
than older patients with a long symptom 
duration in Group 11, Stage 1 and 2 cases. 
Symptom duration shows a stronger direct 


relationship to survival than does age in 
these early cases; however, its direction of 
relationship to survival 1s reversed in ad- 
vanced cases (Table 1). | 

Patients with left-sided lesions or with 
positive chorionic gonadotropin tests have 
a lower survival rate than those with right- 
sided lesions or with negative tests; how- 
ever, the results are not consistent or sig- 
nificant for all stages within this group or 
for stages in other groups. Part of the rea- 
son is due to the incompleteness of data 
and to the low frequencies of either of the 
binary values of the variable. 


CHRONOLOGY 


The survival curves for each of the 
groups are plotted for periods, 1920-1939, 
1940-1949, 1950-1957 and 1958 to 1965 
(Fig. 3£, a, b, c, d). The differences in sur- 
vival curves are explained, for the most 
part, by the differences in the proportions 
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TABLE Í 


PER CENT VARIATION IN PROPORTION OF 3 YEAR SURVIVORS EXPLAINED BY PROGNOSTIC FACTORS* 











Group Stage Age Pod Pain Mass Trauma Maldescent Gynecomastia Side Size Gonadotropin 
I 31.84 1.14 I.1— 0.7— O4- 0.8+ 0.§-+ 0.0 o.IR o.o o.8— 
(114) I 0.9+ o.1- 3.6—  o.4— o+ o.t O.I+ o.IR  i.44 1.7-— 
(46) 2 3.94 O.4— o.24- r.4—  o.34 Oo.I1— O. I~- o.3R  1.5— I.0-— 
(31) 3 1.14 2.8— o.gc- 8.0 o.5+ Oo.1— 8.4 o.6R  4.2— 9.1d- 
IV 39.0+ o.1— 0.0 2.3— 9.0 3.a+ 0.0 0.0 0.0 6.6+ 9.877 
(32) 1 2.64- O.1— 0.0 11.64 o.§+ 0.0 0.0 o.sL . 1.8— o.g-d- 
(20) 2, 7.1— o.I-- 14.5— 0.0 0.0 §.3+ 6.8-+ o.3L 5.9+ 31.3— 
(36) 3 1.4— 0.3— o.6— .23.1— Tas 0.3— 1.1— 2.aR 17.7— 47.9— 
Il 20.0+ 8.7+ 4.5" I.I— 0.0 I.odc- o.t 0.0 0o.7R 6.0+ 8.9— 
(38) I 9.1+ 9.64- 4.1— 0,0 o.3+ 5.3+ 0.0 2.3L  5.7+ 3.77 
(a1) 2 6.44- 6.2-F g.6+  o.o o.r— Oo.1— 2.0— Ig.7R 3.54 10.1-- 
(42) 3 S.I $.2— 6.3— 0.0 3.64- 9.0 o.2-- 2.1L 0.0 0.64 


* Per cent variation in the proportion of 3 year survivors explained by symptoms among histologic groups or among stages within 
histologic groups. Number of cases treated 3 or more years ago for each stage within groups are shown in parenthesis. + or — signa in- 
dicate the direction of relationships between symptom and survival. The underlined values have a significance level of at least 5 per 
cent. Binary values of factors used for 2 by 2 tabulations were as follows: 1--2 or 3 for Stage, $39 or >39 yearsin Group 1 and <32 
or >32 years in Group 11 or 1v for age, <3 or >3 months for symptom duration, <5 or >5 cm. diameter for size, R or L for side, and 


absent or present for the others. 


of clinical stages. During 1940-1949 only 
8 per cent of Group 1 patients had Stage 3 
lesions as compared to 18 to Ig per cent in 
the other chronologic intervals; during 
1920-1939 and 1940-1949, 46 per cent of 
Group 1 patients had Stage 1 lesions as 
compared to 26—28 per cent in the other 
intervals; and during 1958-1965, 54 per 
cent of Group Iv patients had Stage 3 
lesions as compared to 36—39 per cent in the 
others. 


INITIAL TREATMENT 


During the course of time, various types 
of treatment were given to selected groups 
of patients (Fig. 3). Examples of the spe- 
cific therapy used in the management of 
seminomas and carcinomas have been pub- 
lished previously.!12.1? 

In Group 1 the survival curve of 16 pa- 
tients with Stage 1 or 2 lesions, treated by 
orchiectomy and lymph node dissection 
with or without abdominal irradiation, does 
not differ significantly from that of a much 
larger series of 145 patients with similar 
stages, treated by orchiectomy and ab- 
dominal irradiation. There were also 10 
patients who had no other initial procedure 
than orchiectomy and g of them were alive 
5 years without disease. Nearly all patients 


with Stage 3 disease were irradiated for 
metastatic tumor following orchiectomy. 
Six patients had additional chemotherapy. 
The survival curves were the same as that 
for Group I, Stage 3 in Figure 3D, whether 
chemotherapy was used or not. 

In Group 11, patients with Stage 1 or 2 
lesions do equally well whether they are 
treated by orchiectomy and lymph node 
dissection with or without irradiation (23 
cases), or by orchiectomy and irradiation 
of abdominal lymph nodes (35 cases), 
whereas in Group 1v (23 cases per treat- 
ment group) the latter yields a somewhat 
better result. In a few cases treated by or- 
chiectomy alone, the 5 year survival values 


'JAnLE II 


THE INFLUENCE OF AGE AND SYMPTOM DURATION ON 
SURVIVAL OF PATIENTS WITH EMBRYONAL CARCINOMA 


Symptom Stage 

Duration Age 1 2 1+2 
<3 mo. <32 yr. 2/8* 2/8 4/16* 
<3 mo. >32 yr. 4/12 2/8 6/20* 
>3 mo. <32 yr. 2/3 o/I 2/4 
>3 mo. >32yr. . II/I4* 3/4 14/18* 


* Note that patients with short symptom duration fare less 
well than older patients with long symptoms in Stage 1, and 
Stages 1 and 2 combined. 
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PROPORTION OF 3 YEAR SURVIVORS ACCORDING TO SITES OF FIRST SOLITARY SPREAD 
AFTER DIAGNOSIS IN COMMON TESTICULAR TUMOR PATIENTS 


Site 

I(1) II(1) 
Inguinal i/i o/1 
Aortoabdominal 0/2 o/$ 
Mediastinal 1/2 o/2 
Left Supraclavicular 0/2 0/2 
Pulmonary 1/1 0/6 
Elsewhere 1/2 0/4 


Group (Stage) Categories 





E! 


IV(1) I(2) II(2) IV(2) 
ya cho ong y5 
0/2 0/3 = 0/3 
1/1 2/2 = o/I 
1/1* 0/3 0/3 0/3 
I/1 — — o/ 1 


* A right upper lobectomy was performed for a poorly differentiated adenocarcinoma 3 years after diagnosis of testicular teratocar- 


cinoma. This may have been a second primary. 


were 2/6 and 2/5 for Groups 1 and rv, re- 
spectively. For advanced lesions (Stage 3) 
adjunctive chemotherapy in 31 cases did 
not improve survival for both groups. It 
is mentioned here that chemotherapy was 
not usually given initially, but was fre- 
quently reserved for patients with ad- 
vanced disease. 

These findings are interesting in that 
the presently used conventional modalities 
of treatment have only slightly different 
effects on the survival in each group of 
testis tumor patients when the cases are 
stratified according to clinical stages. Many 
proponents of radical surgery have failed 
to pay attention to this procedure of re- 
porting when results of orchiectomy and 
radiation therapy have been presented for 
comparative purposes. 


RECURRENCES 


In Table n1 are shown the proportions 
of patients that have survived at least 3 
years after detection of their first sites of 
local or distant recurrences (metastases) 
in each of the Groups in Stage 1 or 2. Most 
of them occur within 6 months after initial 
treatments, 70 per cent for Group 1 and 
go per cent for Groups 11 and Iv. The sal- 
vage rates of patients following recur- 
rences are poor, especially in Groups 11 
and rv. However, this is not the case in 
Group 1 where 25 per cent of the patients 
are still alive after 3 years (one death due 


to intercurrent disease). Friedman and 
Purkayastha* have reported Io year rates 
as high as 5o per cent after retreatment for 
recurrence, 

Apparent solitary metastasis to the 
mediastinum or to the left supraclavicular 
region at admission, and apparent solitary 
first spread to these areas, are not very 
frequent; e.g., solitary metastasis to these 
areas was found in $ to Io per cent of the 
patients with single sites of spread at ad- 
mission. First site of solitary spread to 
these sites occurred in 3 and 2 per cent of 
Stage I or 2 cases in Group 1; 3 and 3 per 
cent of such cases in Group 11; and 4 and 
Io per cent of such cases in Group iv, 
respectively. Survival rates of patients 
having metastasis in these regions are not 
favorable; i.e., 3 of 9 cases in Group 1 sur- 
vived 3 years, and 1 of 10 in Groups x 
and 1v. Friedman and Di Rienzo* have pre- 
sented a rationale for prophylactic irradia- 
tion of these areas in patients with Group 
u lesions. 


HISTOLOGY OF METASTATIC LESIONS 


Information on the histology of meta- 
static lesions was not always avallable for 
each patient. Of the 21 lesions (one site 
per case) histologically examined in Group 
I, 16 were found to be seminomas, 2 em- 
bryonal carcinomas, 2 teratomas and 1 
pure choriocarcinoma; of the 45 lesions in 
Group 1, 41. were embryonal carcinomas 
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Taste IV 
TIME OF DEATH DUE TO OTHER CAUSES IN COMMON TESTICULAR TUMOR PATIENTS 
Cumes'ol Death Seminoma Embryonal Carcinoma Teratocarcinoma 
Group I Group II Group IV 
Accident or War 2I yr. 23 yr. 13 yr. 
Arteriosclerotic Heart Disease 4, 5, 5,6, 10, 15, 16,17, 24,24 15,18,24 2,12.20 
Bronchogenic Carcinoma 5 
Cerebrovascular Accident II, 26 
Chronic Myelocytic Leukemia er) 
Chronic Nephritis 12 (2-4,000r) 
Gangrene of Small Bowel* Io(5,000r) 
Gastric Adenocarcinoma 3, 20 
Gastric Ulcer, Perforated 16 (3,700r) 
Malignant Hypertension* 10(2-§ ,000r) 
Pulmonary Emphysema 9 13 
Renal Adenocarcinoma 6 
Renal Tuberculosis 25 
Ruptured Abdominal Aneurysm 10 
Subdural Hematoma 6 


Tongue Carcinoma 


(r) estimated dose received by part or whole of organ. 
* Same case. 


and 4 teratocarcinomas; and of the 25 
lesions in Group Iv, 4 were embryonal 
carcinomas, 16 teratocarcinomas and § pure 
choriocarcinomas. It is not surprising to 
have found metastatic tumor tissues of 
different histology from that of the pri- 
mary lesion in some of the cases, since foci 
containing these tissues could have been 
easily missed at the time of initial diagnosis. 
Dixon and Moore? have also reported such 
findings. 


CAUSES OF DEATH 


In Groups 1, u and Iv, at the time of this 
writing, 35, 79 and 43 patients had died of 
testicular tumor, and only 6, o and 4 of 
them were late deaths due to tumor, 4 to 
Io years after diagnosis, respectively. 
These observations are in agreement with 
those of other reports?!*!* in that the risk 
of death due to tumor after 3 or 4 years is 
quite small. 

Table tv lists the causes and times of 
death due to other factors for the respec- 
tive groups. Only 3 deaths were apparently 
related to treatment. In Group 1, deaths 
due to degenerative cardiovascular or vas- 
cular diseases or due to a second cancer are 


relatively higher than those in Groups 1 
and iv because of its larger proportion of 
older patients. All patients that died from 
these conditions were over 40 years of age 
at the time of diagnosis. 


DISCUSSION 


Although there exist considerable varia- 
tions in the incidence of the various 
clinicopathologic factors from series to 
series, especially with regard to the dif- 
ferences in histologic classifications?1%17 
used by American and foreign centers, the 
prognostic significance of certain variables 
are evident for the common testicular 
tumors. In general, the results of this ex- 
perience as well as those of others may be 
summarized as follows: 

The most important factors are his- 
tology and clinical stage (Fig. 4). They 
operate independently; ;.e., they still main- 
tain their significance when either is taken 
into consideration separately. The inverse 
proportionality of survival and stage is a 
universal finding. As for histology, it is 
generally agreed that seminomas have a 
better prognosis than the carcinomas. In 
the American classification, where car- 
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Fie. 4. Relationship of histologic group and clinical 
stage on 3 year survival rate. 


cinomas are subdivided into the embryonal 
and teratomatous types, the former has a 
poorer prognosis than the latter, although 
this observation is not common to all 
series reported in this country.*”° 

Prognostic factors of lesser importance 
are age and symptom duration. These fac- 
tors are not sufficiently powerful to yield 
consistent results among various reports, 
since their effects on survival are over- 
shadowed by that of stage. In this report 
these variables were shown to influence 
survival in Group u when both histology 
and stage were factored out. 

Factors of insignificant prognostic im- 
portance are testis pain, testis mass, 
trauma, maldescent, gynecomastia, side of 
testis involvement, tumor size and gonado- 
tropin level. However, more information is 
required for assessing the latter two factors. 

The results of this study indicate the 
importance of subcategorization of data to 
remove the effect of the strong factors in 
studying the weaker ones. However, the 
major limitation of this procedure is the 
loss of information through dichotomiza- 
tion. 
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SUMMARY 


A series of 425 histologically proven. 
testicular tumors collected over a period 
of 4§ years was analyzed for prognostic 
factors. 

The clinicopathologic factors of greatest 
prognostic significance were clinical stage 
and histologic groups; those of lesser im- 
portance were age and symptom duration; 
and those of no importance were testis 
pain, testis mass, traüma, maldescent, 
gynecomastia, side of testis Involvement, 
tumor size and gonadotropin level. 


Samuel S. Kurohara, M.D. 
Radiotherapy Department 
Roswell Park Memorial Institute 
Buffalo, New York 14203 
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RECTAL DOSE MEASUREMENT WITH CdS 
DOSIMETERS* 


By K. W. KOSCHEL, 


MELBOURNE, 





È '* THE treatment of patients with 
cancer of the cervix uteri, a radioactive 
radon source is inserted into the vagina or 
cervix, or both, to irradiate the tumor tis- 
sue for a given Ponad of time. During this 
period, the surrounding healthy tissue 
structures are irradiated also; of particular 
importance is the radiation dose to the 
wall of the rectum. It is required that the 
radiation dose delivered to the rectum be 
kept within a certain safe limit to avoid 
damage to the rectal wall. An upper limit of 
dose permitted to the rectum is set bv the 
radiotherapist, and hence a measurement of 
rectal dose is required to be made on every 
patient undergoing this particular radiation 
treatment, 

A number of dosimetry svstems can be 
used to make this measurement. The 
scintillation dose rate meter* of Belcher;? 
and Belcher and Geilinger? has been em. 
ployed in the past to make this measure- 
men at the Cancer Institute. However, 
this unit has the disadvantage of being very 
bulky, mains SEHR and of Pu. a 


can be b dámáged, The unit en incor- 
porates a high gain D.C, amplifier because 
of the relatively low sensitivity of photo- 
multiplier tubes in this application. 

Other probe dosimetry systems which 
have been developed to measure rectal dose 
are the ionization chamber dosimetry sys- 
tems of Turner and Newbery,!! and Fedoruk 
et al^ However, since these systems are 
even less sensitive than that of Belcher, and 
because of their complexity of construction, 
no attempt was made to construct a probe 
dosimetry system along these lines. The 
probe dosimetry systems of Stephens- 


* Hills and Cousins, Ltd., United Kingdom. 
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Newsham and La Palme’ together with the 
work of Mauldon and Martin? have dem- 
onstrated that a simple probe dose mea- 
suring system can be constructed incor- 
porating CdS single crystals as the radia- 
tion sensitive element. Recent work by 
Fowler has shown that high sensitivity 
CdS detectors are available commercially. 
Consequently, a small, transistorized, bat- 
tery operated rectal probe unit (incorporat- 
ing à cadmium sulphide dosimeter) has 
been developed for the measurement of 
rectal dose. 

The advantages of using a CdS dosimeter 
in this application are: (1) small size and 
weight; (2) high sensitivity to y-radiation; 
(3) low operating voltage; and (4) robust 
construction together with low cost com- 
pared with a photomultiplier unit which 
would perform the same measurement. The 
disadvantages are its quality dependence 
and response time; these will be discussed 
later, 

DETAILS OF CONSTRUCTION 

Our rectal probe unit consists of a probe 
containing the CdS detector? attached to a 
transistorized D.C. current amplifier by 6 
feet of twin core flexible cable. The ampli- 
fier 1s equipped with two probes, one being 
a straight aluminum probe and the other a 
flexible catheter calibrated with centimeter 
markings, both of which can be operated 
from the amplifier unit (Fig. 1.). (When in 
use, a thin rubber sheath of the type shown 
in Figure 1 15 pulled over the straight probe 
prior to insertion in the rectum.) 

The amplifier unit is provided with a 
hollow handle in which the straight alumi- 
num probe is stored when not in use to en- 


T Type 2;P 14, AEL, United Kingdom. 
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lic. 1. Cadmium sulphide (CdS) probe dose mea- 
suring unit together with straight probe, flexible 
probe and rubber cover for straight probe, 


able easy transportation of the unit, which 
weighs only 4 pounds complete with a 
straight probe. 
THE AMPLIFIER 
CIRCUL ARRANGEMENTS 
The circuit of the D.C. current amplifier 
and associated power supplies is shown in 


The basic D.C. amplifier unit consists of 
4 transistors (types BCZi1 and OC7s) ar- 
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ranged as balanced pairs with compound 
feedback over the two stages providing 
good temperature and gain stability. The 
current gain of the amplifier is nominally so 
over the circuit shown, although this could 
easily be increased to a gain of 100 if de- 
sired. The use of silicon transistors at the 
input provides for better temperature 
stability at low D.C. current signal levels. 

D.C. zero-set facilities are provided in 
transistors by the use of 10 K ohm and 200 
ohm potentiometers, respectively (Zero 2 
and Zero 1). The potentiometers used were 
ten-turn (Helipot) to enable the zero.set to 
be more easily achieved. 

The D.C. voltage supply is obtained 
from two g volt batteries which are zener 


voltage with variation in battery voltage. 

The bias voltage for the CdS detector is 
obtained from 2 mercury batteries (RM. 
42K) in series with the dosimeter at the in- 
put to the amplifier and although unreg- 
ulated have provided a constant D.C. 
potential over a period of 12 months be. 
cause of the low current drain involved. It 
is anticipated that this bias battery will 
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Fic. 2. General circuit of the CdS probe dose measuring unit (Z1, Z2, OAZa11). 
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have a long life during normal operation. 

The meter used is a 100 pa., 500 ohm 
moving coil type. The scale is calibrated o 
to 100 wa. and a calibration chart must be 
used in conjunction with the unit to obtain 
the dose delivered. The red lines on the 
meter face provide for battery checks, the 
supply batteries being checked on positions 
| and 2 and the bias battery checked on 
position 3 by the meter selection switch, 

Three dose ranges are provided on the 
output meter: X1, X2 and X5 with provi- 
sion for further ranges if required. The vari- 
ous ranges are obtained by using series- 
parallel switching around the output meter 
to maintain a constant load resistance on 
the amplifier. 


AMPLIFIER GAIN 


Four amplifier units have been con- 
structed and the gains measured on Range 
x1 range from 37.0 to 41.0. Repeated gain 
calibrations over a period of 18 months 
have shown that the gain of the units is 
stable to within 2 per cent of the measured 
value. The amplifiers saturate with input 
currents in excess of 7 ua. 


STABILITY 


Long Term. The long term stability of 
the amplifier gain is good, being better than 
2 per cent. Regular checks on sensitivity of 
the complete units with a radium standard 
(vide infra) have shown that the over-all 
stability of the units is better than 3 per 
cent. 

Short Term. The short term stability of 
the amplifier unit is governed by the drift 
of D.C. zero-set. It has been found that the 
short term stability of the amplifier 
amounts to a zero-set drift of o.s ua. on 
the meter in 24 hours on Range X t. This 
corresponds to an input level drift of ap- 
proximately 107? pa. 

TEMPERATURE DEPENDENCE 

Little or no change in amplifier gain was 
measured over the temperature range 20°C, 
to so°C., although a substantial drift in 
zero-set was noticed which had to be cor- 
rected. 
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THE CADMIUM SULPHIDE PROBES 


Two types of probes were constructed 
for each unit, a straight probe measuring 
15 cm. in length and 1 cm. in diameter and 
a flexible rubber catheter probe 30 cm. in 
length and 1 cm. in diameter. For all 
probes, 27P14 CdS dosimeters were used 
and were wired inside the probes and fixed 
in position, A preselection calibration pro- 
cedure determined which CdS dosimeters 
of a number would be best suited to this 
application. 


SENSEFIVITY TO IONIZING RADIATION 


The sensitivity of the CdS dosimeters to 
radiation dose-rate can be described by the 
expression: 


Takis (1) 
where / is the current through the CdS dos- 
imeter for a fixed bias voltage (v.) at a 
dose-rate of r per minute for the gamma 
radiation from radon; £ is the sensitivity of 
the dosimeter in wa. per r per minute for 
radon gamma-rays; and A is a term deter- 
mined by the degree of stoichiometry of the 
crystal structure of the dosimeters used. 
Values of & varied from $.3 to 7.7 wa. per 
r per minute, while values of A ranged from 
0.86 to o.98. A departure of A from unity is 
not critical in this application since each 
dosimeter is individually calibrated. 


TEMPERATURE DEPENDENCE 


The temperature dependence of dosime- 
ter current was measured over the range 
20°C, to so°C. and averaged —0.4 per cent 
per degree Celsius. This temperature de- 
pendence is slightly larger than that mea- 
sured by Jones.’ However, this does not 
create any difficulty as the probe calibra- 
tions were made at body temperature 
which normally does not alter from patient 
to patient by more than 1 to 2°C. 


ENERGY DEPENDENCE 
For a dosimetry svstem to have wide 
application, its response must be inde- 
pendent of the incident radiation energy. 
Cadmium sulphide dosimeters are not en- 
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Fic. 3. Variation of the in-water to in-air ratio at 
different distances from a small radon source for a 
CdS detector with different lead absorber thick- 
nesses. Áccepted values obtained by Batho and 
Young! are shown for comparison. 


ergy independent because of their high 
effective atomic number, Z=44.0, and 
hence response is greater to y rays of lower 
kilovoltage. It has been found by Mauldon 
and Martin, and Hollander? that single 
crystal CdS detectors can be 30 times more 
sensitive to x rays at 120 kv. than to x rays 
at 250 kv., and because of this effect, a 
means of energy compensation was sought 
to make the probe’s energy independent 
over the y ray spectrum of radon when 
used in tissue. 

Jones’ and Hollander® have shown that 
by placing thin layers of heavy metal ab- 
sorbers around the CdS crystal, compensa- 
tion can be achieved over a wide range of 
incident x-ray energies, although the de- 
gree of compensation 1s dependent on crys- 
tal size (primarily crystal thickness). 

Measurements were made of dosimeter 
response in air and water for various lead 
absorber thicknesses and for different dis- 
tances from a known radon source. 

The results obtained were expressed in 
the form of a ratio of the in-water to in-air 
readings and were compared with the ac- 
cepted results obtained by Bathe and 
Young! for the variation of in-water to in- 
alr ratios measured with a quality inde- 
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pendent ionization chamber. The results 
of the comparison are shown in Figure 3. 
It can be seen that compensation to within 
10 per cent is achieved by the use of 0.020 
inches of lead for the 27P14 CdS dosimeter 
up to Io cm. from the source. 

Slight variations in compensation be- 
tween detectors are caused by variation in 
CdS crystal size, but the amount of varia- 
tion is small and hence individual compen- 
sation was not considered necessary in this 
case. 


STABILITY 


Long Term. The long term stability of 
the CdS dosimeters can best be determined 
by a comparison of the values of sensitivity 
obtained at various calibrations. It was 
found that the sensitivity varied by less 
than 4 per cent for all dosimeters over 5 
calibrations at 3 monthly intervals. Stabil- 
ity from week to week was obtained from a 
variation of readings taken in a 15 mc 
radium standard. Standard readings varied 
by +4 per cent over a 15 month period and 
this was related to temperature variations 
at the time of measurement. 

Short Term. Short term stability is deter- 
mined by the response time of the CdS do- 
simeter. All dosimeters tested took nearly 
1.5 minutes to give a steady state reading 
for a dose-rate of 22.8 r/hr. if the dosimeter 
has not been used for a period of 24 hours. 

Two methods have been employed to re- 
duce the response time, both of which were 
suggested by Fowler.) They are priming 
and biasing. 

In priming, a radium standard supplies a 
constant calibrating dose-rate of 22.8 r/hr. 
for all probes. By using the radium stand- 
ard as a calibrating source before each 
measurement, some degree of priming is 
achieved and the response time (0-90 per 
cent) has been reduced to an average of 
20 seconds. This response time was im- 
proved even further by biasing the dosime- 
ter with 7.5 uc of Sr® foil. 

In this technique the radioactive source 
1s placed in close contact with the dosimeter 
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RISE TIME MEASUREMENTS ON RECTAL PROBE 


(a) Primed Probes 
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y= time taken for probe to reach 63.2 per cent of steady state reading. 


Ps time taken for ane to reach 9G per cent of steady state reading. 


To, Tomino Pismin, indicate the time after priming that the rise time measurements were made, namely o min., 


16 min, respectively. 
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and the resultant current through 
amplifier is biased off using the Zero 
potentiometer: This current equals ap- 
proximately } to 1 per cent of full scale de- 
flection on Range X1 for all amplifiers and 
a 


times a O- 664 per cent rise times for o 
primed and biased dosimeters are shown in 
Table r. Biasing tends to reduce the rise 
response time by factors of up to 3 or 5 
over the primed case. 

Another factor which attects the short 
term stability of the probes is the thermal 
time constant of the aluminum or rubber 
tube in which the CdS dosimeter is placed. 
It has been found that it takes approxi- 
mately 30 seconds for the dosimeter to rise 
from 20 °C. to 37°C, and 1.5 minutes for the 
dosimeter in the rubber catheter to reach 


LO min. and 


thermal equilibrium over the same temper- 
ature range. This effect is not serious in 
practice since readings are taken 2 min- 
utes after the probe is inserted. 


NOISE 


ee 


Noise, generated in the dosimeters and 
caused by the random arrival of photons 
absorbed in the CdS crystal, was found to 
be similar to that measured by Turner ef 
al." Typical percentages R.M.S. noise to 
— current ratios were of the order of 
5 per cent at a dose-rate of 100 r/hr., al- 
though some dosimeters showed much 
lower noise bv a factor of at least 3. No 
attempt was made to measure the noise 
levels accurately. Noise fluctuations were 
removed from the meter reading by by- 
passing with a 2,000 uf condenser to give 
the meter a 1 second time constant. 
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ROTATIONAL SENSITIVITY 
The rotational sensitivity of the probes 
was approximately 1 per cent for 360° of 
rotation. 


ACCURACY OF READING 


The accuracy of any radon dose reading 
made with one of the CdS probes is deter- 
mined by a number of factors. 

Accuracy of meter reading was found to 
be approximately 1.6 per cent. 

If a reading 1s made in sufficient time to 
allow the CdS probe to reach electronic and 
thermal equilibrium, then the errors caused 
by this effect are minimized. Variations in 
sensitivity introduce an error of I per cent, 
while rotation introduces another error of 
I per cent. Variations in amplifier gain also 
introduce an error of 2 per cent. 

Therefore, it 1s possible to achieve an 
accuracy 1n reading of only 5 per cent, and 
although this may appear to be rather 
large, it 1s acceptable for 2 rectal dose 
measurement. A typical calibration curve 
for one of the probe units is shown in Fig- 
ure 4. 

SUMMARY 


A simple dosimeter is described for the 
measurement of a rectal dose with radon 
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or radium insertions in the treatment of 
cancer of the cervix and/or uterus. 


4 


The unit incorporates a CdS dosimeter 
and a transistorized D.C. amplifier, en- 
abling dose-rates of o- 100 r/hr., 0-200 r/hr., 
and o-50o r/hr. to be measured on three 
meter ranges. These units have been used 
over a period of 2 years and are capable of 
measuring a radiation dose to the rectal 
wall with an accuracy of § per cent. 


Physics Department 
Cancer Institute 
278 William Street 
Melbourne, Victoria 
Australia 
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THE STRONTIUM 85 BONE SCAN IN MYELOMA* 


By EDDY C. K. TONG, M.D.,f and SIDNEY RUBENFELD, M.D.1 


NEW YORK, NEW YORK 


ONE scanning using Sr? is a significant 
procedure for the detection of early 
bone metastases. ^ ^*!! Other conditions, 
however, which produce an increased up- 
take of radiostrontium must be considered 
in a differential diagnosis, e.g., eosinophilic 
granuloma, Paget's diseno. osteom velitis 
and pathologic fracture.^** The purpose 
of this report is to describe strontium 85 
bone scanning in 5 cases of mveloma. 
MATERIAL 


AND METHODS 


Five cases of histologically confirmed 
myeloma, 3 solitary and 2 multiple 
myeloma, were studied at the New York 


Universitv Medical Center and Bellevue 
Hospital. Strontium 85 nitrate was given 
intravenously in doses of 75-100 uc, di- 


luted in normal saline to a concentration of 
20 gc per milliliter. Scanning per- 
formed 24-72 hours after injection. A 
Nuclear Chicago Pho, Dot scanner with a 
3 inch sodium iodide crystal, a 19 hole 
focusing collimator, and a pulse height 
analvzer was utilized. Speeds of from 3o 
to 45 cm./min. were employed. High sup- 
pression setting (80-90 per cent) was used 
in order to eliminate the normal bone up- 
take. A roentgenogram of the scanning 
area was taken with the patient in the same 
position in which the scanning was per- 
formed. A cleansing enema given 
before scanning the pelvis and lumbar 
spine. 


Was 


WaS 


RESULTS 

All 5 patients showed increased deposi- 
tion of Sr* at the site of the lesion. The 
solitary myelomas produced a better con- 
trast and definition (Case 11, im and v). 
There was difficulty in identifying abnor- 
mal activitv in diffuse multiple myelomas: 


did Ie 


however, discrete, punched out lesions in 
long bones, pathologic fractures, and pain- 
ful areas due to activation of the disease 
veal increased activity (Case 1 and 
Iv). 





bone scan of the left forearm. 
Abnormally 


Fic: 1. Case 1. (4) Sr" 
(B) "iptum s for comp: wison. 
increased activity Is seen in areas corresponding 
to the osteolytic lesions in the lateral condyle of 
the humerus, the distal third of the radius, and the 
distal ends of both the ulna and radius as shown 
in the roentgenogram. the activity ex- 
tends down to the painful metacarpal area of the 
hand. 


Moreov CI. 
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Fic. 1. (C) Sr* bone scan of the left femur. (D) Roentgenogram for comparison. There is increased 
activity at the site of a pathologic fracture. 


REPORT OF CASES 


Case r. L.D., a 63 year old white male was 
known to have had multiple mveloma of 2 
years’ duration. A combination of alkeran and 
cobalt 60 teletherapy directed to masses in the 
left clavicle and the upper third of the sternum 
induced complete regression. The patient re- 
turned in 6 months with a new pain in the left 
arm. Sr* bone scan revealed increased radio- 
activity in the areas corresponding to the 
osteolytic lesions in the lateral condvle of the 
humerus, the distal third of the radius and the 
distal end of the ulna. Moreover, increased 
activity was also seen in the carpals and meta- 
carpals where no definite roentgenographic evi- 
dence of pathology had been identified (Fig. 
1, f and B). Not long after admission, a path- 
ologic fracture of the left femur occurred. 
The Sr* bone scan showed increased activity 
at the site of the fracture (Fig. 1, C and D). 
The patient died of generalized disease. 


Case 11. A.S., a 47 year old Negro male com- 
plained of pain over the left face accompanied 
bv swelling and nasal obstruction of 2 months' 
duration. Physical examination revealed a 
fungating tumor protruding from the lateral 


wall of the left nostril. Roentgenography dem- 
onstrated a soft tissue density obliterating the 
left maxillary sinus, eroding the medial wall of 
the antrum, and extending into the left nasal 
cavity (Fig. 2/7). A biopsy of the mass estab- 
lished the diagnosis of a plasmacytoma. Sr* 
scan of the skull showed increased activity over 
the area of the tumor (Fig. 2B). A course of 
cobalt 60 teletherapy with a dose of 4,500 rads 
administered in 4 weeks produced complete 
regression of the tumor. 


Case mu. E.F., a 63 year old white female pre- 
sented with a progressively growing mass over 
the left forehead of 3 years’ duration. Physical 
examination revealed a huge soft tissue mass 
I2 cm. in diameter protruding from the left 
forehead. There was proptosis of the left eye. 
Roentgenograms of the skull showed destruc- 
tion of the left frontal bone including the roof 
of the left orbit (Fig. 3, Z and B). A biopsy of 
the mass disclosed myeloma. Sr** bone scanning 
of the skull performed during the course of 
cobalt 60 teletherapy showed increased ac- 
tivity at the site of the tumor (Fig. 5, C and D). 
(This case is presented with the kind permis- 
sion of Drs. Milton Friedman and Alexander 
Pearlman.) 


Vic. 2. Case u. (4) Basal view of the skull demon- 
strates a huge soft tissue density obliterating the 
left maxillary sinus, eroding the medial wall of 
the antrum and extending into the left nostril. 
(B) Sr** bone scan of the head in the anteroposte- 
rior projection shows an abnormally increased ac- 
tivity over the area of the tumor. 
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Case iv. F.B., a 44 year old white male had 
histologically proven multiple myeloma in- 
volving the spine and pelvis since 1964. In 
January, 1965, the dorsolumbar spine received 
3,000 rads in 14 days using cobalt 60 telether- 
apy. The condition remained satisfactory until 
> weeks before observation, when severe back 
pain recurred. The roentgenogram of the spine 
revealed compression fractures of the bodies of 
T6, T8 and T11 (Fig. 4B). Sr* bone scan, how- 
ever, demonstrated increased activity over all 
the painful areas extending from T6 to Tri 
(Fig. 441). 


Case v. S.P., a 61 year old white male was 
seen because of weakness of both legs of 3 
weeks’ duration. A chest roentgenogram re- 
vealed an area of radiolucency in the upper 
dorsal spine at the level of T2 (Fig. 54). A 
complete obstruction in the subarachnoid space 
at the same level was seen on myelography. A 








Fic. 3. Case iir. (4) Anteroposterior and (5) lateral roentgenograms of the skull demonstrate a large osteol yt- 


ic area involving the left frontal bone and extending into the parietal and 


roof of the left orbit. 


temporal areas as well as the 
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lic. 3. (C and D) Sr% bone scans show increased activity corresponding to the tumor area in both 
the anteroposterior and left lateral projections. 


decompression laminectomy was performed and 
disclosed an extradural tumor, which on 
pathologic examination was plasmacytoma, A 
Sr? scan made before surgery showed increased 
activity over the osteolytic region (Fig. 5B). 
The patient was given radiation therapy after 
the laminectomy. 





DISCUSSION 


The metabolism of strontium closely 
parallels that of calcium.'? Upon its ad- 
ministration intravenously, strontium 8&5 
will exchange with calcium and deposit in 
the matrix of bone. Actively proliferating 
osteoid tissue with increased osteoblastic 
activity either in the normal physiologic 
process, as in the spongiosa and epiphysis,” 
or the pathologic states? will pick up more 
strontium than adjacent tissue and produce 
a “positive scan." 

A myeloma is composed of plasma cells. 
[t may involve multiple areas as in mul- 
tiple myeloma, or it may involve a singular 
site as in solitary plasmacytoma. The 
etiology of myeloma is still unknown. Be- 
cause both multiple myeloma and the 
hyperimmune state are characterized by 
plasma cell proliferation, it has been 
hvpothesized that multiple mveloma may 


<i 


tic. 4. Case rv. (4) Sr* bone scan of the lower cer- 
vical spine and the dorsal spine. (B) Roentgeno- 
gram for comparison. There is increased activity 
over the painful areas from T6 to T 11. Compressed 
fractures of the vertebrae of T6, T8 and Trt are 
seen in the roentgenogram. 
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be the result of a chronic antigenic stimu- 
lation of plasma cells which finally grow 
autonomously. However, experimental evi- 
dence shows that the large quantities of 
gamma globulin produced in multiple 
myeloma do not function as antibodies. 
That plasma cell tumors are readily trans- 
plantable in mice, and the nature of the 
bone involvement, point to the fact that 
the disease is basically neoplastic and not a 
reactive phenomenon.’ 

When bone is involved by the plasma 
cell tumor, osteoclastic and osteoblastic 
reactions occur. The resorption of bone, 
seen as a radiolucency in the roentgeno- 
gram, is the result of continuously enlarg- 
ing osteoclastic activity. The increased 
uptake of Sr* at the site of tumor, which 
produces the "positive scan," is probably 
the result of the osteoblastic reaction sur- 
rounding the tumor. The minute lesions 
which are not demonstrated in the roent- 





Fic. 5. Case v. (4) Roentgenogram shows an ovoid 
radiolucency over the upper dorsal spine at the 
level of T2 (arrow points to T2). (B) On the Sr? 
scan, there is increased activity seen at the site of 
the osteolytic lesion (arrow points to T2). 
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VERTICAL SECTION OF BONE 











Fic. 6. Diagram to illustrate how a scan may become 
positive in an area of visible osteolysis as well as 
hidden foci. To the left of the vertical line marked 
(A) are illustrated the features of the roentgeno- 
gram. A large defect in the cortex (1) casts a 
radiolucent shadow. Smaller lesions (2) are not 
demonstrated due to the overlying thick cortex. 
To the right of the vertical line, marked (B), 
are demonstrated the features of the scan. The 
large defect (3) surrounded by osteoblastic activity 
preferentially concentrates more strontium 85 and 
thus produces a positive scan. The minute le- 
sions (4) not visualized in the roentgenogram 
may concentrate sufficient radioisotope to produce 
a positive shadow on the scan. 


genogram are visualized in the scan through 
the presence of this osteoblastic activity 
of the bone (Fig. 6). 


SUMMARY 

Five cases of histologically confirmed 
myeloma were scanned with radioactive 
strontium 85. There was increased deposi- 
tion of the radioisotope at the site of tumor 
corresponding to the area of osteolysis as 
noted in the roentgenograms. 
Eddy C. K. Tong, M.D. 
Department of Radiology 
Brooklyn-Cumberland Medical Center 


121 De Kalb Avenue 
Brooklyn, New York 11201 
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MARROW CELL INJURY FOLLOWING Ca* 
UPTAKE IN BONE"* 


By S. C. BARRANCO, ROLAND F. BEERS, Jr., and TIMOTHY MERZ 


BALTIMORE, MARYLAND 


HE increasing use of radioisotopes in 
tracer studies has given impetus to an 
inquiry into the nature of calcium metab- 
olism and its relationship to bone metab- 
olism in general. Evidence has not been 
forthcoming on the effects of radiation from 
these isotope sources on surrounding tissue. 
There is, initially, a very rapid rate of 
uptake of available Ca® by bone.’ It seems 
probable that since calcium diffuses rapidly 
and there is an excess of potentially ex- 
changeable calcium in the bone, most of the 
initial circulating Ca? is sequestered by 
bone and replaced by non-radioactive 
calcium during passage of the blood 
through the vessels of the bone. According 
to Harrison et al., 30 to 50 per cent of the 
initial calcium accretion returns to the 
extracellular fluid and 1s excreted within 2 
to 4 days. The remainder is excreted only 
very slowly and represents calcium in a rel- 
atively fixed bone pool. 

As of 1964, the International Commis- 
sion of Radiological Protection has fixed 
the maximum permissible body burden of 
Ca? at 30 uc for the total body. It is pos- 
sible, however, that a dose within the 
range specified as permissible for total body 
burden would result in a biologically 
significant fixed bone pool, due to the nature 
of caleium metabolism in bone. In addition, 
it is likely that, since Ca? emits a 250 kev. 
beta particle and is closely approximated to 
bone marrow when it is initially absorbed, 
effects on marrow cells from doses within 
the permissible limits could be observed by 
the use of present techniques. 

The experiments in this study and sub- 
sequent publications have been designed to 
determine: (1) The effects of various doses 
of Ca* on cells of the bone marrow over a 


time period beginning at 12 hours and con- 
tinuing for 6 months; (2) the difference be- 
tween effects of radiation from external 
sources and local emitters; and (3) the rela- 
tionship of changing bone structure during 
bone development and the effect of radia- 
tion from prior absorbed Ca”. 

This study is a report of the effects of 
radiation from Ca*, injected intraperi- 
toneally, on the chromosomes of the cells of 
rat bone marrow from 12 hours to 32 days 
following the initiation of treatment. 


METHOD 


Eighty-one Sprague-Dawley, male and 
female, albino 1ats about 6 months old and 
weighing approximately 250 gm. were di- 
vided into § treatment groups and treated 
with Ca® (dissolved in 0.5 N HCl), injected 
intraperitoneally. Total doses given each 
group amounted to 25 4C, 50 uC, TOO uC, 200 
uc, and 300 uc. A sixth group served as con- 
trols. All groups were fed a standard labo- 
ratory ration and drinking water until they 
were sacrificed. Colcemide (o.5 mg./kg. of 
body weight) was administered intraperi- 
toneally 4 hours prior to sacrificing the 
animals as a means of collecting dividing 
cells at metaphase for determination of the 
mitotic index. Animals were killed at 12 
hours, 24 hours, 36 hours, 2 days, 4 days, 6 
days, 8 days, 12 days, 19 days, 25 days, and 
32 days following injection of the isotope 
and were subsequently assayed for damage. 

Both tibiae were excised from each rat 
and the epiphyseal ends removed. The 
marrow was then washed gently from the 
shaft of the bone with a stream of 0.95 per 
cent sodium citrate, the cells dispersed, 
centrifuged and fixed in 3:1 acetic alcohol. 
Slides were made using the normal hemato- 


* From the Johns Hopkins University, School of Hygiene and Public Health, Department of Radiological Sciences, Baltimore, 
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F1. 1. Microphotograph of a cell containing a micro- 
nucleus which is seen in the cytoplasm at the top 
and to the left of the larger nucleus. 





logic smear method and the cells were 
stained with orcein. Three thousand nu- 
cleated marrow cells from each animal were 
counted to determine the number of cells 
containing micronuclei and the number 
undergoing cell division. The incidence of 
micronuclei was used as an assay of radia- 
tion damage. 

Radiation results in broken chromosomal 
strands, the majority of which are repaired 
and appear normal. Some of the broken 
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strands rejoin anomalously or fail to rejoin 
at all. In both instances the formation of 
micronuclei containing some of the re- 
sultant fragments is inevitable. Figure 1 
shows a cell containing a micronucleus 
which can be seen in the cytoplasm at the 
top and to the left of the larger nucleus. 
This method is simpler and more rapid than 
an assay of the number of chromosomal 
breaks per cell. 


RESULTS 


An increase in micronuclei above the 
control level was observed in the marrow 
cells of animals receiving microcurie quan- 
tities of Ca*, To assure that the comparison 
data from the various treatment groups 
were from the same population of cells, 
micronuclei frequencies observed on sam. 
pling days showing the peak incidence of 
micronuclei were used. These results are 
shown in Table r. The ratios of the micro- 
nuclei observed in the treated groups to the 
micronuclei observed in the controls show 
that Ca? doses as low as 50 uc produce an 
increase in observed micronuclei. As the 
dose of Ca* increases, the per cent micro- 
nuclei observed also increases. 

Also presented in Table 1 for comparison 
with values obtained on days when peak 
micronuclei frequencies were observed, are 
the ratios of the average number of micro- 
nuclei seen in each treatment group over 
the average number of micronuclei seen in 
the control for the duration of the experi- 
ment (32 days). Again the increased inci- 
dence in micronuclei above control values is 
evident, ranging from a 1.88 fold increase at 


TABLE I 


INCIDENCE OF MICRONUCLEI WITH INCREASING DOSES OF Ca^ 


Dose of Ca® 25 pc 





SO MC IOO uc 200 uc 300 uc 
Day of peak frequency of micronuclei 2 4 6 2 T 
Micronuclei in treated animals/micronuclei 
in controls I.12-F0.59 2.92 0.9 2.92401 DE TOSS $06: 49% 
Average number of micronuclei in treated 
groups/average number of micronuclei 
in controls through day 32 O.92 1.88 1.82 2.11 2.10 
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co uc to 3.10 times the control value at 300 
uc. 
The micronuclei observed in the treated 
groups as compared to the controls are 
plotted as ratios against increasing doses 
of Ca? in Figure 2. The top line (solid 
triangles) represents data obtained from 
animals on days when the incidence of 
micronuclei was at a peak, and the line 
composed of solid circles represents values 
for the average incidence of micronuclei for 
each treatment group over the duration of 
the experiment. 

Graphs of the mitotic indices and the per 
cent micronuclei observed, both plotted 
with respect to time after the administra- 
tion of Ca®, are shown in Figure 3. Each 
treatment group is presented separately. 
The general pattern expected for each 
treatment group was the occurrence of a 
peak in the mitotic index within a few days 
after the Ca? was given, followed in a short 
time by a large peak in the per cent micro- 
nuclei observed. A second and higher peak 
in the mitotic index, which would be noted 
at a later time, would be dependent on the 
dose and subsequent delay. 

The 50 uc, 100 wc, and 300 we treatments 
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DOSE OF CA IN MICROCURIES 


lic. 2. Relationship of chromosomal damage seen as 
micronuclei to the dose of Ca*. Damage is ex- 
pressed on the ordinate as the ratio of micronuclei 
observed in treated animals to the micronuclei 
observed in controls. 
A — micronuclei observed on days of highest 
incidence. 
@ — average frequency of micronuclei observed 
on all days sampled at a given dose. 
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Fic. 3. Frequency of micronuclei and mitotic index at various times following treatment with Ca*. The upper 
graphs represent the per cent micronuclei observed during the period of 32 days at each dose level. The 
lower graphs represent the mitotic index during the same period of time and at the same dose levels. Con- 
trol observations of both per cent micronuclei and mitotic index are presented as 
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Tague I 


INCIDENCE OF MICRONUCLEI IN BONE MARROW FROM ANIMALS TREATED WITH 25 LAC Cats 


Sampling Time Following 


Treatment (hr.) Mitotic Index 





Per Cent Micronuclei in the Treated 


Micronuclei 


Group/Micronuclei in Controls 


12 O.017 
24. 0.017 
36 0.012 
48 0.017 


Average increase in micronuclei for 48 hours= 1.21 per cent. 


followed the expected pattern, with the 
first mitotic index peaks at day 2 for the zo 
pc and 100 uc treatments and day 4 for the 
300 uc treatment. On day 6 after Ca® ad- 
ministration, the 50 uc, 100 uc, and 300 uc 
treatment groups each showed a peak in 
observed micronuclei. On day 12 the second 
and larger peak in, the mitotic index oc- 
curred, followed on day 25 by another peak 
in observed micronuclei. A peak in micro- 
nuclei for the 200 uc treatment was reached 
at day 2. The mitotic index shows a steep 
incline but no definite peak until day 12. A 
second peak in micronuclei was noted at 
day 6. Throughout the experiment, the 
mitotic index for all treatment groups was 
below that of the average for the controls, 
and on the 32nd day was still from 60 per 
cent to 80 per cent below the average con- 
trol values. 

The incidence of micronuclei in treated 
groups (except for the 25 uc treatment) re- 
ma'ned above the control value for the 32 
days and was from 1.06 to 2.34 times 
greater at the end of the experiments. The 
animals in the 25 uc treatment had a large 
peak in the mitotic index 6 days after the 
start of the treatment and possibly a 
smaller one at day 2. The mitotic index 
reaches a low point on day 8, then begins a 
climb toward another possible peak on day 
12. (The bone marrow from animals in this 
group was not assayed for radiation dam- 
age past day 12.) If 25 uc of Ca* caused any 
damage it was not observable, as can be 
seen in Figure 3. It is obvious that the inci- 
dence of micronuclei varied only slightly 
from the average incidence of micronuclei 
in controls. 


I.53 4-75 
1.80 5.63 
0.96 3.00 
0.54 1.69 


Because of the low dose (25 uc) and the 
nature of calctum metabolism, we suspected 
that any damage caused by 25 uc of Ca* 
may have occurred earlier than the initial 
48 hour sampling time. To test this sup- 
position I2 rats were injected with 25 uc of 
Ca* as before and bone marrow samples 
were taken at 12 hours, 24 hours, 36 hours, 
and 48 hours and assayed for micronuclei. 
The results are presented in Table n. It can 
be seen that an increase in micronuclei was 
observed when the marrow samples were 
taken at these shorter time intervals after 
the injection of Ca“. A 4.7 fold increase was 
observed in treated versus control animals 
at 12 hours, followed by 5.63, 3.00, and 1.69 
fold increases at 24, 36, and 48 hours, re- 
spectively. The peak in incidence of micro- 
nuclei was reached at 24 hours and an 
average increase in micronuclei of treated 
animals for the 48 hour period was 3.76 
times the controls. | 

These results are plotted in Figure 4. The 
mitotic index rises at 12 to 24 hours to a 
peak three times greater than that of the 
control animals then drops to a point below 
control level for the rest of the sampling 
period. The per cent micronuclei rises to 1.8 


“per cent at 24 hours, then falls to 0.96 per 


cent at 36 hours and down to 0.54 per cent 
at 48 hours. After 48 hours the per cent 
micronuclei continues to fall back to a 
value comparable to the controls. 


DISCUSSION 


' The.data presented here seem to dem- 
onstrate that Ca** in doses smaller than 
the maximum permissible total body bur- 
den causes chromosomal damage and mitot- 
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ic delay in the actively proliferating bone 
marrow cells. Micronuclei, a result of 
acentric chromatid and chromosome frag- 
ments are produced as a result of radiation 
damage and can be observed only in cells 
which have undergone mitosis following 
irradiation. The peak frequency of mitotic 
cells is followed by a peak in the incidence 
of micronuclei. The chromatid and chromo- 
some fragments seen as micronuclei after 
irradiation result from a mixture of one and 
two hit events. The micronuclei frequency 
might, therefore, be expected to follow a 
non-linear dose response. However, ac- 
cording to Wolff,5 it seems reasonable to 
assume that 1f one compares cells at their 
peak of sensitivity to radiation, one 1s com- 
paring cells that were in the same stage at 
the time of treatment, and it may be con- 
cluded, therefore, that damage will increase 
approximately linearly with dose. Both the 
radiation data from the micronuclear fre- 
quencies on peak days and from the aver- 
age micronuclear frequencies observed 
within each treatment dose of Ca“ corre- 
spond well to a linear response in the inci- 
dence of micronuclei with increasing doses 
of Ca, These findings are consistent with 
those of Evans et a. on the effects of y- 
irradiation on the incidence of micronuclei 
in Vicia faba roots, and with the work of 
Brewen (presented by Wolff') on iso- 
chromatid aberrations observed at various 
times following x-irradiation. The average 
mitotic index of the bone marrow cells in 
the control animals was o.o4. In the Caf 
treated animals sampled from day 2, the 
mitotic index fell to a level of from 43 per 
cent to gI per cent below the control value 
and remained 60 per cent to 80 per cent 
below normal until the end to the experi- 
ment. Shortly after this initial drop, the 
mitotic index rose to a small peak, dropped 
again to a low point and subsequently rose 
to a second peak that was almost twice as 
high as the first. This is probably best de- 
scribed as the so-called compensatory rise 
and is the direct result of radiation in- 
duced mitotic delay. Previous studies? dem- 
onstrated that mitotic lag is most marked 
in the G, period. In addition, the cells in G, 
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Fic. 4. Frequency of micronuclei and mitotic index 
at various times following treatment with 25 uc 
of Ca**. 

A- —-—-A = mitotic index for treated animals. 
——-- average mitotic index for control 
animals over the entire sample 
time. 
@- ---@=per cent micronuclei for treated 
animals. 
-= =average per cent micronuclei for 
control animals for the entire 
sample time. 


at the time of irradiation are held back the 
longest. This will result in fewer cells di- 
viding or completing mitosis immediately 
following treatment and will cause an ap- 
parent reduction in chromosomal damage, 
which in reality is only a delay in the ex- 
pression of damage. The cells delayed in 
G, may do one of two things: (1) They may 
die in interphase as the result of the irradia- 
tion damage. This would explain the finding 
that the second peak in micronuclei fre- 
quency is much smaller than the first 
(Fig. 3); or (2) they may either complete 
mitosis as normal cells or express unre- 
paired chromosomal damage as micro- 
nuclei. The simultaneous division of these 
cells with cells in their second division fol- 
lowing irradiation will cause the second 
large rise observed in the mitotic index. 


* 
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When the bone marrow of Ca® treated 
animals was sampled earlier than 2 days, as 
in the 25 uc group sampled at 12 hours, 24 
hours, 36 hours, and 48 hours, the mitotic 
index presented a different picture. The in- 
dex was found to rise to a level three times 
higher than normal in 12 to 24 hours; then 
it fell below the control value and remained 
there for as long as samples were taken (12 
days). This rise of the mitotic index above 
the control value has been interpreted as an 
indication that enough damage was pro- 
duced in the marrow cells by 25 uc of Ca* 
in 12 to 24 hours to cause a very rapid in- 
crease in hematopoiesis. The intensification 
of hematopoiesis was accompanied by a 4.7 
fold increase in micronuclei at 12 hours fol- 
lowed by a 5.6 fold increase at 24 hours. 

The dose given has been calculated using 
the following equation: 


Dg m 753.8 E4Co Tg (1 = £70: 08H TEM rad 


where: 


Ds — 8 dose in rads 

Es=average f energy in mev. (0.250 
mev.) 

C, microcuries of isotope/gram tissue 
(Oo.1 uc/gm.) 

Tx effective half-life (162 days) 

¢=time elapsed since injection (0.5 

days). 


The total dose delivered in 12 hours by 25 
pc Ca* is then only 0.66 rads per gram of 
tissue, but the observable effects are con- 
siderable. 

Although no bone marrow from animals 
in the other treatment groups was assayed 
before 48 hours, it 1s possible, and perhaps 
even likely, that the doses of Ca may have 
resulted in a large increase in micronuclear 
frequency at 12 hours or earlier. This is 
presently being determined. It is also rea- 
sonable to assume that larger doses would 
result in greater mitotic delay or even a 
greater incidence of interphase death and, 
therefore, that a smaller number of micro- 
nuclei may subsequently be observed. 

It must be remembered that a 25 uc dose 
of Ca* in a 250 gm. rat is in no way equiv- 
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alent to the same dose in man. The differ- 
ences in metabolism of calcium and surface 
area of the target organ are enough to make 
direct extrapolation to man unwise. On the 
other hand, it has long been established 
that there 1s no threshold of radiation below 
which damage to cells can be considered as 
not occurring. The changes, in effect, are 
changes in frequency of occurrence, and at 
all dose levels sensitive assay systems have 
recorded radiation induced damage. Al- 
though one might well expect quantitative 
differences between results obtained in rats 
and man, there 1s no good reason to expect 
qualitative alterations or a complete ab- 
sence of effect. Certainly the magnitude of 
the effect observed after 25 uc doses of Ca 
in rats is enough to make one pause when 
considering the use of this isotope for 
diagnostic purposes or other presumably 
benign procedures. 


SUMMARY 


The effects of Ca“ on the cells of the bone 
marrow in the rat were studied. Animals in 
§ groups received injections of 25 uc, 50 uc, 
ICO pc, 200 pc, and 300 uc of Ca®, respec- 
tively. They were sacrificed at 12 hours, 24 
hours, 36 hours, 2 days, 4 days, 6 days, 8 
days, 12 days, 19 days, 25 days, and 32 
days, and the bone marrow was removed 
from the tibiae and assayed for damage. 
The incidence of micronuclei and the 
changes in the mitotic index were used as 
an indication of radiation damage to the 
nucleus. 

The following results were obtained: A 
generally linear increase in micronuclei was 
observed with increasing activity of Ca‘, 
Doses as low as §0 uc produced a 2.92 fold 
increase in micronuclei. Within the first 4 
days after injection of the isotope, bone 
marrow from animals receiving a 300 uc 
dose showed about $ times as many micro- 
nuclei as controls. When the animals 
treated with 25 uc were observed at 12, 24, 
36, and 48 hours after injection, 4.75, 5.63, 
3.00, and 1.6g fold increases, respectively, 
were noted in micronuclei. The mitotic in- 
dex of the bone marrow cells from all 


Vor. 103, No. 4 


treated animals remained below normal 
throughout the experiment and at the 32nd 
day was still from 2.4 to 5.1 times lower 
than the controls. 


S. C. Barranco 

Department of Radiological Sciences 
The Johns Hopkins University 
School of Hygiene and Public Health 
615 North Wolfe Street 

Baltimore, Maryland 21205 
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COMPARISON OF ENDOLYMPHATIC Pp LABELED 
AND I* LABELED LIPIDS IN THE VX, INVOLVED 
LYMPH NODES OF THE RABBIT* 

By REGINALD S. A. LORD, M.D., F.R.CS., F.R.A.C.S.,t and 
J. B. KINMONTH, M.S., F.R.C.S. 


LONDON, ENGLAND 


"TEE results of infusing radioiodine 
(I) directly into lymphatics in order 
to reach VX; involved lymph nodes of the 
rabbit have been described in earlier com- 
munications.??* Endolymphatic radiother- 
apy with J'*' was found to be highly effec- 
tive in the treatment of lymph nodes up to 
2 weeks after VX; inoculation when metas- 
tases were not too advanced. Some of the 
lymph nodes treated 3 weeks after VX, 
inoculation failed to respond. Lymph node 
metastases at this stage are relatively large 
with dimensions often exceeding the effec. 
tive range of I' 8 particles. The use of 
isotopes such as P? with greater f particle 
penetration than I should decrease the 
proportion of heavily involved lymph nodes 
failing to respond, while maintaining the 
same or even better therapeutic efficacy 
with small metastases. In this paper we re- 
port the results of an experiment designed 
to compare the relative effectiveness of I!5: 
and P?! after endolymphatic infusion into 
the VX, involved lymph nodes of the rab- 
bit. 

In this investigation the animals have 
been divided into 4 groups identified in the 
tables as follows: P** (group), treated with 
endolymphatic P® plus excision of the pri- 
mary growth; P! (group) treated with 
endolymphatic I’ plus excision of the pri- 
mary growth; L (group) treated by non- 
radioactive lymphography with ultrafluid 
lipiodol* plus excision of the primary 
growth; and E (group) treated by excision 


* Bengué Ltd., England. 


of the primary growth only, without en- 
dolymphatic infusion. The results from the 
irradiated groups were thus compared with 
those from 2 nonirradiated groups of ani- 


mals. 


METHODS 


The radiophosphorus preparation was a 
10 per cent solution of tri-z-octyl phosphate 
Pèt in ultrafluid lipiodol. The nonradiation 
physical properties of this preparation are 
virtually those of the ultrafluid lipiodol 
diluent and are therefore comparable to 
the I'* preparationf (radiotriolein 1 part in 
ultrafluid lipiodol 18 parts). Both prepara- 
tions are radiopaque. 

The radiation charatteristics of P® and 
I! differ in several important respects 
(Table 1). I! emits both 8 particles and y 
rays. P? is a beta emitter only. Some of the 
absorbed beta energy ftom both isotopes is 
re-radiated as Bremsstrahlung. Although of 
no therapeutic significance Bremsstrahlung 
is useful for tracking PË with external scan- 
ning devices. The meah electron energy of 
P% is almost 4 times that of I?, P* 8 par- 
ticles therefore penettate some 4 times 
further in tissue. The maximum range of 8 
particles is 8 mm. for P® and 2 mm. for I9, 
but most of the electróns are absorbed in 
much shorter distances. In the case of P% 
B particles, so per cent are absorbed within 
I.4 mm.. of tissue; less than 5 per cent 
penetrate beyond's mm. The"mean tissue 


t Radiochemical Centre, Amersham, Buckinghamshire, En- 
gland. 
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penetration of I?! is only 0.4 mm. For a 
significant number of 8 particles to travel 
the full range in tissue, the isotopes must 
therefore be present in high specific ac- 
tivity. In these experiments a constant vol- 


ume of 0.8 ml. containing either o.8 mc of 


P® or o.4 mc of I?! was infused. Compar- 
able energies were thus delivered as cal- 
culated from the K beta factors? The 
gamma contribution of I! 1s negligible in 
organs the size of lymph nodes. The differ- 
ence in the half-lives of the isotopes means 
that P yields its radioactive dose more 
rapidly than P9, One month after infusion 
[? has delivered 9o per cent of its dose 
compared with a 75 per cent yield from P®. 

Techniques of VX, inoculation, excision 
of the primary tumor and endolymphatic 
infusion have been described fully else- 
where? The tumor was inoculated in the 
right thigh of the New Zealand white rab- 
bit. From the thigh lymphatic metastases 
consistently spread to the iliac lymph nodes 
and less reliably to the popliteal lymph 
node. Up to 10 days after inoculation the 
iliac lymph node metastases were micro- 
scopic in size. Thereafter they rapidly in- 
creased in size. 

The primary tumor in the thigh was 
excised under general anesthesia immedi- 
ately prior to the endolymphatic infusion. 
Animals in the lvmphographic control 
group received an endolymphatic infusion 
of o.8 ml. of ultrafluid lipiodol plus excision 
of the primary tumor. The P? and P" 
groups received 0.8 ml. of the appropriate 
preparation plus excision of the primary 
tumor. The nonlymphographic controls (E) 
were treated only by excision of the pri- 
mary tumor. 

The endolymphatic infusions were de- 
livered into one of the right medial pop- 
liteal afferent lymph vessels. The volume 
infused (0.8 ml.) was sufficient to saturate 
the popliteal and iliac lymph nodes. 

The rabbits were matched for weight in 
the various groups. Order of inoculation 
with VX, cell suspension was random. 
Anesthetic doses (intravenous pentobar- 
bitone) and weights of the thigh muscle re- 


P? and P? Lipids in Rabbits 
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RADIATION CHARACTERISTICS OF P? ann I?! 





Only and y Rays 

Beta Energy (mev.) | 

Maximum i27! o. 61 

Mean o. 68 O.187 
Beta Range (mm.) 

Maximum 8 2 

Mean 1.8 O.4 
Half-life (da.) 14.3 8.0 
K beta Factor 

(rad uc/gm.) "30 E10 


sections were comparable. Animals sur- 
viving less than 24 hours were excluded 
from the trials irrespective of treatment. 
'The groups were therefore comparable ex- 
cept for the intended differences in the 
endolymphatic injections. 


RESULTS 

The effect on lymph nodes involved with 
metastases at 3 different stages of develop- 
ment was studied. The stages selected were 
8 to 11 davs after VX. inoculation when 
metastases were microscopic, I2 to 15 days 
after inoculation when metastases were of 
moderate size and 18 to 25 days after inoc- 
ulation when metastases were relatively 
large. 


MICROSCOPIC METASTASES 


Thirty-eight rabbits divided into 4 
groups (Table m) were investigated. The 
members of the lymphographic control 
group were treated a day or so earlier than 
the other groups. The difference between 
the mean transplantation to treatment 
intervals, although statistically significant 
(P «o.o1), was unimportant. The control 
animals were favored slightly. 

The group treated by P® survived longer 
than any of the others (Table 11). Com- 
pared with the I and control lymphogram 
groups the greater longevity of the P? 
group was significant at the 5 per cent level. 
The difference was significant at the 1 per 
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TRANSPLANTATION TO TREATMENT INTERVAL OF THE ANIMALS WITH MICROSCOPIC METASTASES 
(8-11 days) 
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Transplantation to Treatment Interval (da.) 








Treatment No. of Rabbits 
Mean S.D. Range 
P” Plus Excision IO 9.50 0:71 9-11 
I" Plus Excision IO IO.I o.88 9-1I 
L=Lymphography Plus Excision 8 8.25 0.46 8-9 
E = Excision Only 10 9.66 0.84 9-II 
Tase III 
DAYS SURVIVED AFTER TREATMENT OF MICROSCOPIC METASTASES 
(8—11 days after VX4 inoculation) 
I 2 3 4 5 6 7 8 9 1o Mean S.D. Range 
pa 133 mu — 65s 93 4&8 4&8 38 43 63 54 69.6 32.0 38-133 
rs 48 46 38 47 2 44 44 33 44 39 38.5 13.6 2-48 
L 66 112 I 49 18 3 $3 7 —  — 38.6 38.8 1-112 
E 40 32 46 1 38 49 33 13 32 3 31-5 14.6 1-49 


cent level compared with the excision only 
group. (Significance determined for P% 
versus D and E groups by calculating 
confidence intervals for equal samples; P?! 
versus lymphogram group by the “t” test, 
tu 2.49.) 

The weights of the iliac lymph nodes at 
postmortem examination are shown in 
Table rv. Because the exponential rate of 
growth of tumor-involved lymph nodes 
made the value of statistical comparisons 
uncertain, significance tests have not been 
applied. Nevertheless, examination of the 
results in Table rv shows that all the lymph 
nodes treated with P® had relatively low 


weights, especially when the longer survival 
of the P® group is considered. Similarly all 
but 2 of the P? group had low weights. 
The control iliac lymph node weights were 
almost always greater unless the animals 
did not survive long. (Lymphographic con- 
trol No. 2 is a further exception, vide infra.) 

The iliac lymph nodes were submitted to 
histologic examination (Table v). All of the 
P** treated lymph nodes responded to the 
irradiation. The VX; cells in these lymph 
nodes were either necrotic, degenerate or 
absent. Eight of the 10 I treated lymph 
nodes also were successfully irradiated. The 
iliac lymph nodes of the 1st and 4th lymph 


Tase IV 


POSTMORTEM WEIGHT OF ILIAC LYMPH NODES TREATED 
(8-11 days after VX, inoculation) 


I 2 3 4 5 6 7 8 9 1o Mean S.D. Range 
pu 0.30 038 * 0.50 0.28 o. 0.68 O15 O62 O21 0.37 0.14  O.21—0.58 
[uu 14.50 0.33 0.33 5.80 0.31 0.12 060-050 O17 O4 2.27 4.6 0,10-14.50 
L 58.4 | 0.4 0.48 74.0 1.12 040 Og Off — — 170 30.6 | 0.40-74.0 
E 103.0 23.3 29.9 0.20 32.0 65.5 240 O71 50 220 30.6 31.8 | 0.20-103.0 


-—— 


* Lymph node directly involved by local recurrence. 


VoL. 103, No. 4 


DEPTH DOSE STUDIES IN ELECTRON 
BEAM THERAPY* 


EFFECTS ON ANAGEN MOUSE HAIRS 


By LAWRENCE H. LANZL, Pu.D.,+§ FREDERICK D. MALKINSON, M.D., D.M.D.,t 
and THOMAS J. AHRENS§ 


CHICAGO, ILLINOIS 


"EE experiments reported in this paper 
were undertaken to help elucidate the 
"skin-sparing" effects that have been ob- 
served when high-energy electrons are used 
for cancer therapy. "Skin-sparing" usu- 
ally refers to the observation that a higher 
dose of electrons is required to produce the 
degree of erythema caused by exposure to 
200 kv. roentgen rays. Alternatively, 
"skin-sparing" has been defined as the less 
intense skin reaction to electrons, compared 
with conventional roentgen rays, when the 
radiation response of the underlying tumor 
is the same. "Skin-sparing" has been de- 
scribed by a number of investigators? 55: 
although others have found little effect.?°- 

Factors involved in this phenomenon in- 
clude anatomic location of the treatment 
field; field size; instantaneous dose rate?; 
pulse; average dose rate; dose level and 
fractionation schedule; scattering of the 
electron beam with its effect on the energy 
spectrum; collimation and/or scanning 
techniques; and dose build-up as a function 
of depth immediately beneath the surface. 

Tapley and Fletcher!? have stated, “It is 
apparent that the skin-sparing effect with 
the electron beam is greater than can be 
explained by the demonstrated RBE of 
o.8—0.9 for electrons compared with kilo- 
voltage radiation, and may be attributed 
in part to the build-up factor." The experi- 
ments described in this paper are limited to 
a study of the build-up factor, utilizing 
physical and biologic systems of dosimetry 
for an electron beam therapy unit known to 
produce the skin-sparing effect.? 


ELECTRON BEAM CHARACTERISTICS 


It 1s well known that electron beams in 
the energy range of g-50 mev. exhibit a 
central axis absorption distribution in 
water-like materials which has a plateau 
followed by a sharp cut-off. The depth of 
the plateau depends on the size of the field 
and the energy of the primary electron 
beam. As the size of the field or the energy 
of the electrons decreases, the depth of the 
plateau diminishes. Within the above en- 
ergy range the region of build-up extends 
from the surface of the irradiated material 
to a few centimeters below the surface. 
This build-up effect results from the energy 
loss of high energy secondary electrons to 
the irradiated medium. Secondary electrons 
originate in the medium itself and receive 
energy from the colliding primary elec- 
trons. 9? 

If the electron beam entering the me- 
dium is nonmonoenergetic, the degree of 
dose build-up is reduced. Nonmonoener- 
getic beams derive from the accelerator it- 
self or from a poor collimator that intro- 
duces low-energy scattered electrons. The 
pencil-beam scanning technique employed 
for the measurements reported herein as- 
sures a monoenergetic beam through use of 
an analyzing magnet which obviates the 
need for a collimator. 


PHYSICAL METHOD AND RESULTS 


A physical dosimeter used to study dose 
build-up requires small spatial resolution, 
i.e., about 0.5 mm.-1.0 mm. It must be of 
the integrating type, since a scanning 


* From the Department of Radiology,t Department of Medicine (Dermatology),$ and the Argonne Cancer Research Hospital, S]l 


The University of Chicago, Chicago, Ilinois. 


This work was supported in part by U. S. Public Health Service Research Grant RH-o0280-4, Division of Radiological Health. 
Presently on leave to the International Atomic Energy Agency, Vienna, Austria. 
|| Operated by The University of Chicago for the United States Atomic Energy Commission. 
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BEAM DIRECTION 


DEPTH (cm) 





0 9 


WIDTH (cm) 


Fic. 1. Tsodose plot of a fiim placed between unit-density absorbing blocks (masonite) and irradiation with 
20 mev. electrons over a field size of 3.5 cm. X 18 cm. The scanning technique employed with the Argonne 
Cancer Research Hospital's linear accelerator produces a periodic variation of dose near the surface where 


the beams enter the film. 


beam is employed. Similarly spatial res- 
olution is a requirement of the biologic 77 
vivo system. 

The physical methods emploved to de- 
termine the dose in the region extending 
from the surface to the plateau utilized 
photographic film as well as the thermo- 
luminescence of lithium fluoride crystals. 

The electron source was the linear ac- 
celerator at the Argonne Cancer Research 
Hospital (ACRH), The University of 
Chicago.!* This 1s a traveling-wave type of 
accelerator which can produce a beam of 
electrons with energies between 5 and so 
mev. The magnetically analyzed and col- 
limated beam results in an output that is 
monoenergetic within +3 per cent, Pencil. 
beam scanning is accomplished through the 
dile of additional movable deflecting mag- 
nets. The distance between scan lines is 5 


mm.; field sizes up to 18X20 cm. are ob- 
tainable. Although pencil-beam scanning 
produces some surface-dose variation, elec- 
tron scattering yields a more uniform dose 
distribution within the medium itself. 

Figure 1 is an 1sodose plot made from a 
film placed between unit-density masonite 
and scanned with 20 mev. electrons, the 
plane of the film being parallel to the beam 
axis and perpendicular to the direction of 
scanning. The field size was 3.5 cm. X18 
cm. Adlux film, manufactured by DuPont 
Companv, was used. This film has a suit- 
ably low radiation sensitivity and requires 
an exposure of 100 rads. 

In order to determine the average dose at 
depths near the surface, detailed measure- 
ments must be made at the peaks and 
troughs of the dose distributions. The steep 
dose gradient observed near the surface 
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zese LITHIUM FLUORIDE CRYSTALS 


Fic. 2. The lithium fluoride and teflon absorber-container arrangement for the measurement of surface-to- 
plateau dose for high-energy electrons. The average density of the constituents of the absorber-container is 


o.89 gm. per cm.?, 


requires that a high-resolution dosimeter be 
used for measurements in this region. 
Thermoluminescent dosimetry using lith- 
ium fluoride crystals of mesh size between 
100 and 200 satisfies this requirement, Lith- 
ium fluoride crystals have the property of 
storing a portion of the energy that they 
absorb when exposed to ionizing radiation. 
If these crystals are later heated, this 
stored energy is released, some of it being 
emitted in the form of light. By means of a 
photomultiplier, this light provides a mea- 
sure of absorbed dose. The apparatus used 
here to determine absorbed dose is the 
Con-Rad TLD Svstem.* 

Covered teflon disks containing the lith- 
ium fluoride crystals were used as the 
absorbing medium (Fig. 2). The average 


* Manufactured by Controls for Radiation, Incorporated, 130 
= ' : | , i 213 
Alewtte Brook Parkway, Cambridge, Massachusetts o2149. 
y, EC, 4 


density of this absorbing medium is 0.89 
gm./cm.3, which approximates that of soft 
tissue at 1 gm./cm.? This is determined by 
its geometry, the density value of 2.2 
gm./cm.? for teflon, and the density of the 
lithium fluoride crystals plus the inter- 
stitial air spaces. The teflon disks, centered 
in a 10X10 cm. field, were scanned with 20 
mev, electrons at a delivered dose of ap- 
proximately 200 rads. The crvstals were 
then processed and measured. These data 
were normalized to the maximum dose and 
plotted (Fig. 3 a). 

Data published by other investigators 
can be compared with our own results. 
Curve (b) in Figure 3 was obtained by 
Uhlmann” from dosimetry with film placed 
between unit-density pressdwood and ir- 
radiated with 20: mev. electrons froni a 
linear accelerator using the scattering 
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Fic. 3. Build-up curves for 20 mev. electron beams; 
(a) lithium fluoride dosimetry data from exposure 
to electrons from the Argonne Cancer Research 
Hospital (ACRH) linear accelerator using scan- 
ning technique for beam broadening; (b) film 
dosimetry data from a linear accelerator using a 
scattering foil for beam broadening (Uhlmann?); 
(c) film and chemical dosimetry data from a linear 
accelerator using a scattering foil for beam broad- 
ening (Loevinger, Karzmark and Weissbluth/?); 
(d) flm dosimetry data from the ACRH linear 
accelerator. 


technique for beam broadening. Curve (c) 
in Figure 3 was determined by Loevinger 
et al. by means of chemical and film 
dosimetry in a water absorber irradiated 
with 20 mev. electrons from a linear ac- 
celerator, also using the scattering tech- 
nique for beam broadening. Curve (d) in 
Figure 3 is from film dosimetry in unit- 
density masonite with the ACRH linear 
accelerator. 

The results of these various experiments 
are in substantial agreement. It must be 
realized that the small differences observed 
are due not only to differences in electron 
sources, and possibly in collimation, but 
also to the methods of measurement em- 
ployed. 
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The surface dose was observed to be 88 
per cent of the plateau dose which, for 
these measurements with a 20 mev. elec- 
tron beam, starts at approximately 1.7 cm. 
below the surface and appears to extend to 
a depth of at least 2.5 cm. (Fig. 1). 


BIOLOGIC METHOD AND RESULTS 


The requirements for a satisfactory bio- 
logic method of assessing build-up include 
quantitation, small spatial resolution, and 
use of the same system on the surface and 
in the tissue depth. Growing hairs in the 
mouse provide a system compatible with all 
of these requirements, since hair damage 
can be measured on one flank at the surface 
and on the opposite flank—about 2.5 cm. 
distant—in the depth or at the plateau of : 
the build-up curve. 

All studies were carried out in 3 month 
old female Carworth Farms No. 1 mice 
according to the following technique.? In 
this mouse strain the active, or anagen, 
phase of hair growth lasts 17-20 days. 
Initially, all animals were plucked widely 
over both flanks, and 24 days later, when 
hairs were 1n the inactive or telogen phase, 
the mice were replucked. Twelve days later 
(on the 12th day of anagen) groups of 8-26 
animals received a single dose of radiation 
under sodium pentobarbital anesthesia. For 
this procedure each animal was placed in 
the left lateral position with the right flank 
exposed to the radiation source. Through- 
radiation was given so that the average 
body thickness of 2.5 cm. separated entry 
(right flank) and exit (left flank) treatment 
portals. Forty-eight hours after irradiation 
(14th day of anagen), all animals were 
given 3-5 microcuries of H*DlL-serine 
(specific activity: 25 millicuries/millimole) 


TABLE I 


TREATMENT SCHEDULE FOR IRRADIATION OF ANAGEN HAIR IN MICE 


Initial Second je 
Plucking Plucking(s) Irradiation 


o 24th day 12th day postplucking(s) 


——— 


H?.DL-Serine Final Plucking 
Intravenously for Assay 
14th day postplucking(s) ^ 24th day postplucking(s) 
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intravenouslv. On the 24th day, hairs from 
both flanks of each mouse were plucked for 
study (Table 1). 

Hair samples were weighed and then 
placed in a combustion apparatus in the 
presence of oxygen. Volatile materials were 
removed in a high vacuum system by 
modification"? of the method described by 
Schóniger," and radioactivity in the re- 
maining material was assayed as tritiated 
water in a liquid scintillation spectrometer. 
Throughout the study, hair samples from 
control and irradiated sites were studied 
individually for each animal in all experi- 
mental groups. 

The radiation source was that described 
in the section on physical methods. A 
sketch of the holder in which the mice were 
positioned for irradiation is shown in Figure 
4. The radiation field, 3.5X 18.0 cm. in 
size, was checked with film and the result- 
ing isodensity lines are presented in Figure 
t. Data from a similar film placed in a 
masonite phantom at a depth of 2 cm. are 
seen in Figure 6. 

Statistical analysis of the experimental 
data includes computation of the standard 
deviation. Variations in the incorporation 
of H*-DL-serine in hair were more marked 
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liG. 4. The holder in which the right flanks of the 
mice are exposed to the radiation source. 


between different groups of animals than 
was anticipated from the less than twofold 
difference in doses given. The reasons for 
this finding were not clear, but it appeared 
to have little over-all significance, since all 
irradiated animals served as their own con- 
trols, and intragroup variations were 
small. 

In the mouse, the mitotic rate of anagen 
hair matrix cells is high, each cell undergo- 
ing division every 12-13 hours.'? In telo- 
gen, or resting hairs, mitotic activity 1s 
absent. The hair cycle is subject to partial 
control, since the plucking of telogen hair 
initiates mitosis and anagen. In the studies 
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described here, protein synthesis was used 
to provide a postirradiation index!?:?.16 of 
impaired cellular function and, indirectly, 
reproduction. Serine is incorporated into 
the high sulfur protein of hair keratin, the 
main structural component of hair shaft 
cells, although this amino acid may also be 
found in other cytoplasmic and nuclear 
proteins. Lowered uptake of serine in hair 
after x-irradiation is dose-dependent! 
(Table i11) and probably reflects a depres- 
sion of over-all protein synthesis in matrix 
cell populations depleted by cell death and 
Impaired mitosis. Reduced protein produc- 
tion in individual surviving cells may also 
be a contributing factor. 


It appears that low-dose electron beam 
exposure (300 rads) depresses serine uptake 
in hair almost equally at entry and exit 
portals (Table i1). Although similar x-ray 
dosages significantly reduce serine uptake 
at single sites (Table 111), over-all depres- 
sion is modest, so that, under the conditions 
of the current electron beam study, ap- 
preciable differences in opposing treatment 
sites may not have been detectable. At 
moderate doses of 500-600 rads, reduced 
incorporation of serine at the beam entry 
site was further lowered by 15 per cent at 
the exit portal (Table 11). Our attempts to 
demonstrate dose-response effects at still 
higher dosages were unsuccessful, since 


TABLE II 


REDUCED LEVELS 











OF H?-DL-SERINE IN MOUSE HAIR FOLLOWING ELECTRON BEAM IRRADIATION IN ANAGEN 

















DPM/mg. L 





Dose ; 

Animals eae 
(rads) (beam exit side) 

300 5 2,340 

3 2534 

500 C) 2,619 

600 26 322 

No radiation 7 3,131 


(control group) 








Standard Error 
of the Mean 


R/L* 
(per cent) 


DPM/mg. R 


(beam entry side) 





2,044 95 R: 
2,978 LIS 12 

305 113 4 
3,097 100 4 





* Percentages are expressed as an average ratio of DPM/mg. of the beam entry side (R) to the beam exit side (L) for each individual 


animal. DPM — disintegrations per minute. 
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' TABLE III 


REDUCED LEVELS OF H3-DL-SERINE IN MOUSE HAIR FOLLOWING 45 KV. 
X-IRRADIATION IN ANAGEN 

















Dose "m 2 DPM/mg. C DPM/mg. X X/C* Standard Error 
(rads) Tre (control side) (irradiated side) (per cent) of the Mean 
100 19 982 866 84.6 3.97 
250 13 15153 980 79.1 4.80 
500 12 3,268 2,027 62.9 4.24 
600 18 687 330 45.6 4-27 

* Percentages are exp as an average ratio of DPM/mg. of the irradiated side to the control side (X/C). DPM disintegrations 


per minute. (From Malkinso [end Griem.“ Reproduced by permission of Radiat. Res. and Academic Press.) 


exposure of mice to, 800 rads was followed 
by appreciable spontaneous loss of severely 
injured hairs prior to sample collection at 
the final plucking. . 


DISCUSSION 


Experimental findings for the groups of 
mice receiving 500 ar 609 rads (Table 11) re- 
veal that uptake of H?-DL-serine in mouse 
hair is higher by about 15 per cent on the 
entry side of the electron beam. This indi- 
cates that impairment of H*-DL.serine in- 
corporation and protein synthesis on the 
exit side is about 15 per cent greater than 
at the beam entrance site. The difference 
correlates well with the 12 per cent higher 
plateau dose measured by physical means. 
The higher plateau dose is due to the well 
established build-up phenomenon. It is 
quite possible, however, that hair damage 
does not exhibit the same quantitative re- 
sponse to radiation reflected by the degree 
of cutaneous inflammation and erythema 
produced. Clinical impressions of skin- 
sparing effects greater than 10-15 per cent 
would most likely reflect a skin-specific 
relative biologic effectiveness (RBE), per- 
haps primarily related to vascular reac- 
tivity, and not a substantially different 
build-up factor from that described above. 
These studies do indicate, however, that, 
with the instantaneous dose rates in use 
for pencil beam scanning,? and at the dose 
levels studied, the physically and biologi- 
cally measured build-up are in substantial 


agreement. Moreover, even though the 
linear energy transfer (LET) cannot be 
expected to be identical at the surface as 
compared with the depth, this difference 
has not produced a significantly different 
RBE at the two positions for the biologic 
Indicator used. 


SUMMARY 


Detailed physical and biologic depth 
dose studies for a 20 mev. scanning electron 
beam are reported to further elucidate the 
clinical impression of “skin sparing" effect 
observed when electron beams are used for 
cancer therapy. The biologic dosimeter 
used was the damaging effect on anagen 
mouse hair by electron irradiation. There 1s 
substantial agreement of the “surface-to- 
plateau" dose ratio between the physical 
and biologic dosimeters utilized here. Even 
though the linear energy transfer (LET) 
cannot be expected to be identical at the 
surface as compared with the depth, this 
difference has not produced a significantly 
different RBE at the two positions for the 
biologic indicator used. 


Lawrence H. Lanzl, Ph.D. 
Department of Radiology 
Argonne Cancer Research Hospital 
950 East sgth Street 

Chicago, Illinois 60637 
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RADIUM RETENTION IN MAN AFTER MULTIPLE 
INJECTIONS* 


THE POWER FUNCTION RE-EVALUATED 
By CHARLES E. MILLER, Pu.D., and ASHER J. FINKEL, M.D. 


ARGONNE, ILLINOIS 


An function with the parameters 
proposed by Norris ef al., > R=0.54 
19-8, 1s widely accepted as a mathematical 
description of the retention of radium 1n 
man, and many types of extensive calcula- 
tions are based on it. For example, the 
total amount of radium present in a patient 
at the time of a single intravenous injection 
30 or more years ago, as well as the amount 
at any intervening time, can be computed 
from a single contemporary measurement. 
If desired, the total accumulated radiation 
dose that the patient has received during 
this period can then be estimated. Some 
investigators“ have gone further and have 
tried to calculate the unknown date of ex- 
posure for a patient by equating the current 
excretion rate to the differential of the 
power function and then solving for time. 
The power function has also been used for 
prospective calculations of the lifetime 
radiation dose to an individual currently 
bearing a radium. burden. 

In view of the widespread acceptance 
and application of the expression, R —0.54 
f-°-82 as a description of the retention of 
radium in humans, this paper will docu- 
ment the reasons why these parameters are 
being questioned and will discuss the re- 
sults obtained when the original data were 
re-analyzed on the basis of more recent in- 
formation concerning the injection sched- 
ules for the same patients. It will not in- 
clude the extensive analyses of the data 
that were set forth in an Argonne National 
Laboratory report." 


MEASUREMENT OF RADIUM IN HUMANS 


A general knowledge of the metabolism 
of Ra** by mammals is basic to an under- 


standing of the data manipulation. em- 
ployed in this paper. The decay chain of 
Ra?* and its daughter products is given in 
Table 1. The Ra” present in the body is 
located principally in the skeleton. A large 
percentage of the Em?” (radon) produced 
by the decay of Ra?! escapes from the 
skeleton to the bloodstream and 1s exhaled. 
The remaining small percentage is retained 
in the skeleton and can be measured by 
means of the gamma rays of RaB and 
RaC. Because of their short physical half- 
lives and their much longer body residence 
times, the first three radon daughters 
(RaA, RaB and RaC) are present in the 
body in the same amount as the retained 
radon. 

A determination of the radium contained 
by the human subject requires either two 
rather different types of measurements or 
one measurement plus a knowledge of the 
retention pattern of radon as a function of 
time. The Ra in large mammals such as 
man cannot be measured directly by gam- 
ma-ray spectrometry since its single, low- 
intensity 187 kev. gamma ray is completely 
obscured by the numerous degraded scat- 
tered gamma rays from Pb*^ (= RaB) and 
Bi*^ (= RaC). Consequently, a direct 
whole-body determination of Ra®* consists 
of the sum of: (1) The measured amount of 
Em”? exhaled per unit time in order to 
calculate the so-called emanating Ra”! 
fraction in the body; and (2) a measure- 
ment of the RaB and/or RaC content of 
the body to determine the fraction of the 
Ra?5 whose radon is retained. This sum is 
referred to in Tables 111, 1v and v1 as “‘orig- 
inal data.” The total amount of Ra% can 
also be found indirectly by dividing either 


* From the Health Division, Argonne National Laboratory, Argonne, Illinois. 
« Work performed under the auspices of the U.S. Atomic Energy Commission. 
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TaBe I 


PORTION OF RADIUM DECAY SCHEME PERTINENT TO DETERMINATION OF RADIUM BURDEN 


anamanna 


Radioelement Classical Term Half-Life Energy of Principal Gamma Rays in mev. 
Ra™ Radium 1,622 yr. 0.187 
Em??? Radon 3.825 da. None 
pons Radium A 3.05 min. None 
Pb™4 Radium B 26.8 min. 0.242, 0.295, 0.352 
Bi? Radium C 19.7 min. 0.609, 1.120, 1.238, 1.378, 1.764 


measurement by the appropriate radon 
retention or radon exhalation. ratio. Such 
values are referred to in the tables as “‘ad- 
justed data." In this paper, whole-body 
radium burdens have been calculated in 
three ways: as the direct total of retained 
and exhaled radon fractions and indirectly 
from both the gamma-ray and the breath 
radon measurements. 


DATA AVAILABLE FOR ANALYSIS 
REVIEW OF MEASUREMENTS 


A group of 42 patients was given weekly 
radium injections intravenously as a form 
of therapy at a state mental hospital in 
Illinois between 1931 and 1933. Schlundt 
and co-workers measured the radium 
body burdens of 19 of these patients during 
the last week of December, 1931 and again 
during July, 1932, and published the re- 
sults in this JouRNAL. The retained fraction 
of Em™ was measured with a Wulf-Hess 
quartz fiber electrometer placed behind the 
patient's shoulders, and the exhaled Em™ 
fraction was measured by passing the 
breath through a Lind electroscope. Several 
of these patients were remeasured for re- 
tained whole-body radium in an unshielded 
room in the State Hospital by the Argonne 
National Laboratory group in 1951 and 
1953.51? The deck chair and 1 meter arc 
techniques, with a 1.25 inch diameter, 2 
inch long sodium iodide crystal detector, 
were employed for these gamma-ray mea- 
surements. The exhaled radon content was 
measured by Stehney ef al. by improved 
techniques involving trapping the radon on 
charcoal. Norris e£ al. analyzed the four 
measurements available for each of 8 pa- 


tients, 7.e., two by Schlundt eż al. (1931 and 
I 932) and two by the Argonne group (1951 
and 1953), to arrive at the parameters of 
the power function, R «0.54 7-98, Starting 
in 1959, these patients have been period- 
ically remeasured in the Argonne National 
Laboratory whole-body counter by méans 
of gamma-ray spectroscopy with ldrge 
sodium iodide crystals.5.? 
REVISED DATES OF INJECTION 

The schedule and number of injections 
received by each patient cannot be docu- 
mented by existing notebooks or hospital 
records, although Schlundt published’ his 
interpretation of the number of injections 
received by each patient and the time 
period during which they were presumably 
given. Norris ef al}? used the dates and 
number of injections listed by Schlundt for 
their analyses. 

The dates of injection published by 
Schlundt for some patients are in doubt 
since notes in their hospital progress. rec- 
ords, dated and signed by the ward pliysi- 
cians at considerably later dates thah the 
injection period given by Schlundt, stàte: 
“patient received x injections RaCl,” fpa- 
tient now receiving RaCl," or “patient 
receiving 10 uc weekly.” Recent conversa- 
tions with two of these physicians ‘have 
substantiated our belief that dates of ehtry 
in the hospital records are correct and that 
the previously used dates for the injections 
are in error. In the case of patient “N” (our 
No, 03-114), who was not admitted to the 
hospital until May 8, 1931, 36 weekly in- 
jections were listed by Schlundt!5 as having 
been given between March and July, 1931, 
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a period of only 22 weeks if all of March 
and July are included. In fact, this patient 
could have received only 30 weekly injec- 
tions between the date of hospital admis- 
sion and December, 1931, the time of the 
first measurement. In another case, 
Schlundt stated that patient “J” (our No. 
O3-110) received 20 weekly injections be- 
tween March and July. An entry on her 
hospital chart states that she was receiving 
radium in late January and a second entry 
in September states that she “has received 
30 weekly injections of 10 uc each.” This is 
the only instance where the amount en- 
tered on the chart exceeded the published 
quantity and where it is quite evident that 
the published value was in fact wrong. 

For each patient we have assembled all 
of the available records and have deter- 
mined the most probable schedule of injec- 
tions. The number of injections published 
by Schlundt e a/.!® was used if that number 
could have been administered in the period 
between the date of hospital admission and 
the December, 1931 measurement. The 
question arises: Are the published numbers 
of injections accurate if the dates of injec- 
tion are inaccurate? Until additional rec- 
cords are discovered for these patients there 
is no alternative but to use the published 
numbers of injections along with the most 
probable injection schedule. Each weekly 
intravenous injection was assumed to con- 
sist uniformly of to uc Ra?” since there is no 
reason to doubt that this was the case. 

The accuracy of the injection schedules is 
exceedingly important since the magnitudes 
of the parameters of the power function are 
highly dependent upon the elapsed time 
between the last injection and the early 
measurements. For example, for patient 
"A" (our No. 03-101), Norris assumed that 
183 days had elapsed between the last in- 
jection and the December, 1931 measure- 
ment by Schlundt. On the basis of hospital 
records, it is more probable that only 30 
days had elapsed. Consequently, where 
Norris found that the power function R— 
0.41 779-4 provided the best fit to the data, 
we find that R «o.19 7-99? gives the best fit 
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when the more probable dates of injection 
are used. In general, the new power func- 
tion parameters that we propose result 
principally from revisions in the injection 
schedules rather than from the application 
of electronic computer techniques in curve- 
fitting. The parameters published by Norris 
ef al. are correct for the injection schedules 
that they used. 


MEASURED AND CALCULATED RADIUM 
BURDENS 


The Ra?5 body values for each patient in 
our series were calculated by dividing both 
the breath radon measurements and the 
gamma-ray measurements by the appro- 
priate radon retention factors, and also, 
where possible, by the addition of breath 
radon and gamma-ray measurements. The 
breath radon and gamma-ray measure- 
ments are two completely independent de- 
terminations of the radium content of each 
patient. On the other hand, at short times 
after injection, the total Ra®™ content, 
computed by the addition of these two 
values, is highly correlated with the breath 
radon value since thé latter represents as 
much as 85 per cent of the total amount of 
Ra? present. 

Radon retention in man was assumed to 
follow the power function expression, Em™* 
retention =0.0579 7*5 that has been found 
for mice.!? The parameters of this function 
are in very good agreement with those 
found by Mays et al.” for pooled radon re- 
tention ratios for rats at short times, dogs 
at intermediate times, and man at very 
long times after injection. The radon reten- 
tion fraction expected at the time of each 
measurement of our patients was calculated 
by R= J} (c?)/n, where ¢ is the elapsed 
time for each of the n injections that the 
patient received, and c and Z are the param- 
eters derived experimentally for mice. 

Each gamma-ray measurement was di- 
vided by the expected radon rétention 
ratio and each breath radon vhlue: was 
divided by (1—expected retention). As a 
result, two independent:total-body radium 
values were obtained ori'each oceasion when 
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Taste II 
ORIGINAL AND ADJUSTED DATA FOR PATIENT O3-114* 
donum Measured. JExpectd MA Lm 
Days since Radon Radon 

Last Injection Breath RaB and Total pis Sid n Breath RaB and 
Radon RaC i VUES cs Radon RaC 
3c* 1.8 1.116 2.90 0.38 0.1334 2:077 8.361 
213° 5.69 0.90 6.59 O. I4 0.1626 6.794 5.536 
7,1184 1.162 0.576 1.73 0.33 0.2879 1.616 2.001 
7,8782 1.188 0.604 1.70 0.30 0.2932 1.681 1.719 
10, 108° = O. 370 1:207! + 0.3064 — 1.207 
10,262° = 0.384 1.250! — 0.3073 d 1.250 
I1,711* = 0.3226 1.025! xm O.3146 x: 1.025 
I1,941° — 0.2987 0.946! — 0.3158 — 0.946 


a Patient N, Schlundt ef al. (1933) and Norris et al. (1955); 30 injections. 


b 


? Data from Schlundt e al. (1933). 
d Data from Norris et al. (1955). 


* Recent measurements made at Argonne in whole-body counter. 


! Value for total calculated from gamma-ray measurement. 


both measurements were made. These two 
values will be identical if: (1) the breath 
and gamma-ray measurements are correct; 
(2) the recorded elapsed time between the 
injections and the measurement is correct; 
and (3) the retention of radon in man fol- 
lows the power function, 0.0579 7913, In 
most instances the two values agreed 
fairly closely, so that these three conditions 
were satisfied. 

In a few instances, the total-body bur- 
dens calculated by the two methods differed 
greatly. In these instances, the erroneous 
measurement could often be identified 
quite easily since it was either much lower 
than the two or three subsequently mea- 
sured radium values or it was higher than 
previously measured values. The data for a 
representative patient (03-114) are given in 
Table 11; here, the 30 day body burden 
based on. breath radon measurement is 
obviously in error. 


CURVE FITTING 


For each of 8 patients, for whom suitable 
series of valies for radium burden are 
available, #.e., (1) those calculated from the 
breath measurements, (2) those calculated 
from the gamma-ray measurements, and 


Expected radon retention fractions 0.0579/015, where ¢ is in minutes. 


(3) those found as the sum of the radon 
breath and gamma-ray values, the data 
were analvzed with the aid of an electronic 
computer to determine the parameters of 
the power function that provided the best 
fit to each series of available points. The 
varlable metric method for minimization, 
described by Davidon, was used for this 
purpose. In these analyses each radium 
value was considered to be equal to >? a 
(1— 7-7)? where ż is the elapsed time be- 
tween the last injection and the measure- 
ment, and z is the number of injections. 


l 10 ioo 1,000 
DAYS SINCE FWeST INMECTION 


Fic. 1. Radium retention after 15 weekly injections 
plotted on a log-log grid in accordance with power 
function, R «0.30 1794, 
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SUMMARY OF POWER FUNCTION PARAMETERS GIVING BEST FIT TO ORIGINAL AND ADJUSTED DATA 




















NE NEN. Original Mta 





Breath Radon Data Gamma-Ray Data 

















Veron Injections | 7 
a b a b a b 
03-101 15 0.193 —O. 322 0.207 0.242 0,219 —0.321 
03-102 E 0.734 —0.554 0.867 —0,.573 6.296 —0. 430 
O3-109 18 0.893 —0.627 o dus —0.634 O.592 —o. 565 
OF=IIO 30 O.409 —0.556 0.57! —0.593 0.029 =, 270 
O3-112 26 0.182 —0.224 O.189 —0.234 O.I1498 —O.Igl 
O3-114 30 0.320 —0.470 0. 362. —0.483 O.185 —0.403 
O3-II$5 26 0.219 * —0.408 0.213 —0.472 O.299 —0.485 
03—110 25 6,102 —0.284 O.I1O2 —0O.29I 0:172 —0.558 
Mean* (for 8 patients) O.302 —0.438 0.131 —0.453 0.182 —0.378 
Mean* (03-102, 03-109, O.1g1 —0.354 O.199 —0O. 304 O.198 —0.5352 


03-110 omitted) 





* The geometric means are given for a and the arithmetic means : 


This analysis assumed that radium reten- 
tion after each injection follows the same 
power function so that retention of the sth 
inlection is not affected by the previous 
injections. The time course for radium 
retention during and after a series of weekly 
injections, when retention follows an aver- 
age power function, R —0.30 779 is shown 
on a log-log grid in Figure 1. Table 111 gives 
the magnitudes of the parameters that were 
found to provide the best fit to each of the 
three sets of data for the 8 patients who 
were measured by Schlundt and by Norris 
and who were available for additional mea- 
surements during the past few years. 


PARAMETERS OF THE DERIVED POWER 
FUNCTIONS 


The various power functions that were 
found for the 8 patients (Table 11) range 
from a rather flat curve of R —0.15 £^"? to 
the relatively steep curve of o.98 °°". 
These curves were obtained when radium 
retention was plotted against time on a log- 
log grid. The mean power functions for the 
8 patients ranged from 0.333 ^." (breath 
radon series) to 0.182 / 5 (gamma-ray 
series) when the mean values for the param- 
eters are computed as geometric means of 
the one day intercept and arithmetic means 
of the exponents. 














we given for $. 


It may be significant that the injection 
schedules, that were assumed for the 3 pa- 
tients (03-102, 03-109 and 03-110) who 
vielded the steepest slopes, are open to con- 
siderable question. Radium administration 
was never mentioned in the hospital records 
of patient 03-102 but this patient seems to 
have been paired with patient 03-101 who 
received radium at a completely different 
date than that published by Schlundt e a7.? 
If, as we surmise, patient 03-102 had re- 
ceived radium during the same period as 
patient 03-101, the parameters of 4—0.734 
and 6=—0.554 given in Table 111 for the 
original data would change to 4 —0.24 and 
b= —0.43. 

A note on the hospital chart for patient 
03-109 indicates that she had received the 
tenth injection just prior to or on May 29, 
1931. If she actually received 18 injections 
as stated by Schlundt, the 18th injection 
would have been given about July 25, 1931, 
and only 155 days could have elapsed be- 
tween the last injection and the first mea- 
surement instead of the 180 days used pre- 
viously by Norris. The third difficult pa- 
tient to assess is 03-110, who we believe 
received 30 injections instead of 20 for rea- 
sons already discussed. 

The data for patients 03-109 and 03-110 
were analyzed on the premise that they 
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received 18 and 30 weekly injections, re- 
spectively, according to a time schedule 
that would be consistent with the entries in 
the hospital progress notes. However, there 
is no proof that either or both of these pa- 
tients did not receive a greater number of 
injections. A greater number of injections 
would reduce the value of a; the resultant 
shorter time span between the last injection 
and the first measurement would reduce the 
value of å. 

The parameters of the mean power func- 
tions (bottom of Table 111) based on the 5 
remaining patients for whom the injection 
schedules are more reliable, agree among 
themselves quite well, and significantly, 
they agree with the mean parameters found 
for the gamma-ray data of all 8 patients. 
This latter agreement 1s additional evi- 
dence that the injection schedules pub- 
lished by Schlundt e 47.5 for the 3 patients 
discussed above were incorrect. 

The power function parameters for the 
total.body radium values based on the 
gamma-ray measurements are much less 
affected by an error in elapsed time be- 
tween the last injection and the first 
Schlundt measurement (30 vs. 183 days) 
than are the parameters based on the 
breath radon measurements. The results of 
the analysis of the data on patient 03-102 
are given in Table rv to demonstrate this 
point. While the slope of the power function 
found to fit the gamma-ray data decreased 
only about 8 per cent, the slope of the 
power function for the breath radon data 
decreased almost 24 per cent when the as- 
sumed elapsed time between the last injec- 
tion and the first measurement was changed 
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from 183 to 30 days. Furthermore, the 
parameters for the 3 sets of data agree 
among themselves fairly well when a 30 day 
interval was employed, but they diverge 
greatly when a 183 day interval 1s used. It 
should be reiterated that this was the pa- 
tient for whom no information could be 
found regarding the injection schedule 
other than the 183 day elapsed time em- 
ployed by Schlundt, but this patient 
seemed to have been paired with patient 
03-191 for whom a 30 day interval could be 
substantiated. 

The data given in Table rx imply that 
the parameters of the average power func- 
tion are given by R=0,20¢-°-*, However, it 
should be kept in mind that the data from 
the $ individual patients for whom injec- 
tion schedules could be substantiated sup- 
ported power functions that ranged from 
R=0.15 £-9? to R «0.30 £79, A set of 
mean parameters that departs less from 
Norris’ values is given by R=0.30 F04, in 
which the parameters are the means of the 
values of all 8 patients. Here, the retained 
radium values are based, as far as possible, 
on the actual sum of the gamma-ray and 
breath radon measurements. This set of 
average parameters was used in a calcula- 
tion of retrospective estimates of maximum 
body burdens in a recent study of longterm 
effects of radium deposition in man.? 


SINGLE EXPONENTIAL FUNCTION 


The data on whole-body radium were 
also fitted with a single exponential term to 
determine the elapsed time span during 
which the values could be fitted with this 
function. In brief, it was found that the 


Tase IV 


DATA OF PATIENT O3-1C2 ANALYZED WITH ELAPSED TIME OF 183 DAYS AND 30 DAYS 
BETWEEN LAST INJECTION AND FIRST SCHLUNDT MEASUREMENT 


. Original Data Breath Radon Data Gamma-Ray Data 
Elapsed Time 
a P a b a P 
183 0.734 —o. 554 0.867 —0.573 0.229 —0.430 
3o 0.245 —0.433 0.260 —0.437 0.156 —0.394. 


Wa... 
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TABLE V 
CURVE FITTING TO ADJUSTED DATA FOR PATIENT O3-114 
Days Radium 
Since Adjusted from Values Computed by Values Computed by 
Last Gamma-ray Best Power Function Best Single Exponential 
Injection Measurements 
30 8.361 8.437 8.238 — 6.789 — — 
213 5.536 5.528 5.707 = 6.582 5.533 = 
7,118 2.001 1.546 1.873 1.994 2.053 1.965 1.962 
7,878 P.719 1.484 1.808 1.734 1.806 1.754 1.755 
10,108 1.206 1.344 — I.23I I.240 1.256 1.256 
10,262 1.248 1.336 © — 1.206 1.208 1.227 1.228 
11,7101 I.024 1.268 — 1.005 0.946 0.988 0.989 
11,941 0.945 1.258 — 0.978 0.910 0.954 0.956 
N 8 8 4 6 8 7 6 
: a o. 1851 0.1432 1556.27 
Power Function P —0.4031 —0.3526 1.3916 
; ; a 6.823 $:715 5.668 
Single Exponential E. ji 11.240 12.663 12.734 
Mean Per cent 
Deviation 14.04 4.03 2.02 7.866 2.03 2.37 


measurements from Ig years through 33 
years after injection could be fitted with a 
single exponential term and that in most 
cases the second Schlundt measurement, 
which was made approximately 1 year after 
the last injection, was very close to the ex- 
pected value when this single exponential 
term was extrapolated back in time (see 
example in Table v). On the other hand, 
Schlundt's first radium measurement was 
considerably above the value predicted by 
the single exponential found to fit the com- 
plete set of measurements, including the 30 
day value. 

The parameters of the single exponential 
terms that gave the best fit to the 3 sets of 
data for each of these patients are given in 
Table vı. The value of the coefficient of the 
exponential term for each patient was di- 
vided by the assumed amount administered 
and listed in the Table as 2/74. This quo- 
tient represents the proportion of the in- 
jected radium whose retention 1s described 
by this mathematical term. It was con- 
cluded that the average retention of radium 
from one year onward could be expressed as 
R —0.0246 71e-9.593 M71, where ¢ is given In 


days and 4 is the total amount injected. 
This expression essentially states that 97.54 
per cent of the radium 1s lost during the 
first year and that 2.46 per cent of the in- 
jected radium is retained with a 14.98 year 
half-time. This expression, which provides 
a better fit after the first year to the reten- 
tion of radium in man than the power 
function, unfortunately cannot be used to 
calculate the amount present during the 
course of that first year. However, it can 
be used for a retrospective calculation of 
the total amount (4) that originally en- 
tered the bloodstream on the basis of a pres- 
ent day whole-body measurement (R) and 
knowledge of the elapsed time (7). 


RETROSPECTIVE CALCULATIONS 


These data were used to gain some in- 
sight into the accuracy with which the 
amount initially injected into the blood- 
stream could be calculated from total-body 
measurements made 20 to 33 years later. 
We are cognizant that the data have been 
used to arrive at an average retention 
function and that this average function was 
then used with these same data to cal. 
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Tague VI 
SUMMARY OF PARAMETERS FOR THE SINGLE EXPONENTIAL TERMS THAT GIVE THE BEST FIT 
TO ORIGINAL AND ADJUSTED DATA 
Original Data Adjusted Breath Radon Data Adjusted Gamma-ray Data 
Patient nt tt 
a a/ A Tia y. a ajA Tiny. a a/A Turn. 
O3-1OI 3.351 0.0223 24.107 — — — 5.798 0.0386 14.496 
03-102 3.282 0.0219 13.551 3.588 0.0239 12.826 1.812 o.oI21 21.691 
03-109 2.020 .-O:0112. 13.711 2.314 0.0129 12.223 — — -— 
O3-110 4.414 0.0147 10.306 $:29f 0.0174 9.324 2.039 0.0068 18.330 
O3-11I — — — EM — 3-419 O.O171 17.487 
03-112 14.607 0.0562 19.114 15.004 0.0577 16.776 15.570 0.0599 20.096 
03-114 6.807 0.0227; 11.180 6.978 0.0233 10.889 §.801 0.0193 12.663 
O3-115 3.205 0.0123 14.140 2.934 ©.0113 14.910 4.583 0.0176 11.437 
03-116 5.343 0.0214 17.434 5.168 0.0207 17.312 §.824 0.0233 16.023 © 
03-121 — — — — — — 4.133 0.0461 9.586 
Mean 0.0228 15.443 0.0239 13.466 0.0268 15.757 
Standard Error O.0051 1.411 0.00§g 1.130 0.00§9 1.352 
Geometric Mean 14.901 13:175 15.267 
culate the total amount given to each pa- DISCUSSION 


tient. The total amount administered to 
each patient was computed by dividing the 
amount of radium present at the time of 
each measurement by the expected reten- 
tion calculated with 3 different power 
functions, R — 0.54 1-992, R «0.30 t-* 4, and 
R=0.20 1-999, and with the single expo- 
nential function, R — 0.0246 e-9.993 16:72. The 
calculated injected amount was then com- 
pared with the amount that the patient 
presumably received. Since the data for the 
various patients supported different power 
functions, each of the 3 average power func- 
tions predicted the correct amount for at 
least 1 patient but gave widely divergent 
values for others. In summary, the single 
exponential function and the power func- 
tion, R=o0.20 1-995, were equally good at 
retrospectively computing the amount ad- 
ministered to the limited number of pa- 
tients In this series. However, for individual 
patients both functions predicted amounts 
that were 3 to 3 times the presumed amount 
administered. These results demonstrate 
that any retrospective calculation based on 
average power functions or on average 
single exponential terms may be in error by 
at least a factor of 3. 


The radium retention values for each 
patient have been fitted with a power func- 
tion. However, the measurements from 19 
through 33 years definitely fall along a 
single exponential line and not along the 
power function curve that was based on the 
entire series of measurements. The power 
function parameters that fit the complete 
serles of measurements usually underesti- 
mate the 21 to 23 year values and over- 
estimate the 31 to 33 year values (Table 
v). Consequently, power functions should 
not be used to predict the amount of ra- 
dium that will be present at times much 
longer than that used in the derivation of 
the parameters. 

Our analysis suggests that about 2.5 per 
cent of injected radium is eliminated with a 
half-time of about 15 years. From retention 
studies of short-lived Ra?* in humans, 
Maletskos ef a/.4 concluded that 85 per cent 
of the injected radium is eliminated with a 
half-time of 2.4 days. The pattern of elimi- 
nation of the remaining 12.5 per cent of the 
injected amount lost during the first year 
is not known. Because of this lack of spe- 
cific information and because the problem 
in the radium patients is complicated by 


Vor. 103, No. 4 


multiple injections, the retention pattern of 
the first year has to be reconstructed with 
the aid of some average power function. 
However, it might be practical to use a 
single exponential term from the time of 
measurement back to the 2oth year after 
injection, or perhaps even back as far as the 
end of the first year, and then use a power 
function back to one day after injection. 

Our study of 8 patients who received 
multiple injections of radium chloride in 
1931 has demonstrated that the parameters 
of the widely used power function for 
radium retention, R—0.64 £799, are not 
accurate. The mean power function for 
these patients is more probably R=o.20 
1-935 but some argument can be given for 
using R —0.30 4*4, These new parameters 
result from the correction of the dates and 
number of injections rather than from the 
inclusion of additional later measurements. 
The variation in the parameters for the best 
ftting power functions for the individual 
patients indicates that retrospective cal- 
culations of the date of exposure by the use 
of the differential of the power function can 
be misleading. It is perhaps significant that 
the slope of the average power function, 
b= —0.36, is very close to that found by 
Goldman ef 275 for radium retention by the 
beagle, and it is closer, but still much 
higher, than the power function slopes that 
have been found for calcium and strontium 
retention in man.’ 


SUMMARY 


The parameters proposed by Norris 
et 41393 for the power function, R=0.54 
¢-°-8 that has been widely employed as a 
description of the retention of radium in 
humans, have been recalculated. The new 
computation was based on a 33 year span 
of data collected on 8 patients who received 
radium by injection in 1931-1933, and who 
were studied by Norris and his colleagues in 
1951-1953. In several cases the previously 
employed radium injection schedule was 
revised on the basis of information from 
original hospital records. The new analysis 
vielded average power functions of R=0.30 
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179-4 for the complete series of 8 patients 
and R=0.20 ¢-°- for the 5 patients whose 
injection schedules are more reliably 
known. The individually fitted power func- 
tions for the 8 patients ranged from R= 
0.15 7-91? to R=0.98 1-8, The retention of 
radium in humans after one year had 
elapsed since administration can be ex- 
pressed as well by a single exponential term 
with a half-time of 14.98 years and an in- 
Jected dose coefficient of 0.0246 as by the 
average power function. This single ex- 
ponential term and the power function, 
R —0.20 1-995, are equally satisfactory for 
estimating the total amount of radium that 
entered the bloodstream of these patients. 


Charles E. Miller, Ph.D. 
Health Division 

Argonne National Laboratory 
Argonne, Illinois 60439 


The authors wish to thank Dr. Werner 
Tuteur of Elgin State Hospital and Dr. R. J. 
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THE DELINEATION OF ABSCESSES BY SCINTIPHO- 
TOGRAPHY USING Cr LABELED LEUKOCYTES* 


By JAMES WINKELMAN, M.D,t CARL J. COLLICA,{ and 
SUMNER GERALD SANDLER, M.D.§ 


BRONX, NEW YORK 


RDINARY clinical and roentgeno- 

logic diagnostic techniques are often 
unable to localize and confirm the diagno- 
sis of suspected abscesses. Deep-seated 
abscesses and those that appear as space 
occupying mass lesions present particularly 
difficult problems in differential diagnosis. 
We have used the well-known property of 
leukocytes, to leave the circulation rapidly 
34 and sequester in areas of focal infection, 
to provide a method for the identification 
and localization of experimentally induced 
abscesses. A white blood cell enriched and 
a pure white blood cell preparation were 
labeled with Cr* and injected intraven- 
ously into rabbits with sterile and septic 
abscesses. Successful delineation of the 
abscesses in extremities by scintiphotog- 
raphy was achieved. The results suggest 
that this method may be safely employed 
in humans and could provide positive 
evidence of abscesses in problem cases. 


MATERIAL AND METHODS 


Male New Zealand white rabbits of 3.0 
to 3.5 kg. were used throughout this study. 
Sterile abscesses were produced by the in- 
jection of 0.2 cc. of distilled wood turpen- 
tine into the muscle of the thigh. Septic 
abscesses were produced by inoculation of 
O.2 cc. concentrated suspensions in saline 
of Staphylococcus aureus, coagulase posi- 
tive, subcutaneously and intramuscularly. 
The centers and the margins of the ab- 
scesses and other tissues were examined 
histologically and for Cr* content after the 
animals were sacrificed. 

White blood cell preparations for Cr® 


labeling were prepared from the rabbits 
into whom the preparations were later in- 
jected by the two following methods: 


PREPARATION I 


White blood cell enriched preparation. 
Fifty milliliters of arterial whole blood was 
withdrawn from the rabbit’s ears into 
siliconized centrifuge tubes with 5.0 ml. 
of strumia ACD solution (Abbott Labora- 
tories). The buffy coat was formed by pro- 
gressively increasing the force of centri- 
fugation in an International Refrigerated 
Centrifuge at 4°C. as follows: 25X gX 30"; 
1IOXgX 5"; 220XgX 5'; 490XgX 5”. 

By this technique, the red blood cells 
were first sedimented on the bottom of the 
centrifuge tubes at slower speeds, leaving 
a white blood cell and platelet-rich super- 
natant, Subsequently, at higher speeds, the 
white blood cells and platelets were sedi- 
mented in a creamy, well-delineated layer 
at the top of the column of packed red 
blood cells. The buffy coat was aspirated 
with a Pasteur pipette into a 100 ml. empty 
siliconized incubation bottle. To this was 
added the pellet obtained by centrifuga- 
tion of the supernatant plasma at 600Xg 
X1o'. This was incubated with Cr& 
sodium chromate at 357?C. X 30’ with gentle 
shaking; then 100 mg. of ascorbic acid was 
added to the solution 15 minutes prior to 
reinjection into the donor rabbit. A typical 
sample of Preparation 1 contained 5,620,000 
red blood cells/mm.*, 99,200 white blood 
cells/mm.*, 2,800,000 platelets/mm.* and 
5~8 per cent nonviable cells by trypan blue 
uptake test. 


* From the Departments of Pathology and Medicine, New York University School of Medicine and the Department of Radiology, 
Radioisotope Laboratory, Fordham Hospital, Misericordia-Fordham Affiliation, Bronx, New York. 


This work was supported by USPHS Grant CA-o8310. 
t New York City Health Research 
1 Chief, Radioisotope Laboratory, Fordham Hospital. 


Council Career Scientist, 1-409. 


$ Senior Assistant Resident, Department of Medicine, New York University School of Medicine, New York. 
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PREPARATION 2 


Pure white blood cell preparation. The 
modification of the method of Green and 
Soloman? was applied to similarly obtained 
blood samples as for Preparation 1. A 5 per 
cent solution of fibrinogen (Armour and 
Company) (12.5 cc.) in physiologic saline 
was mixed with 50 cc. of blood by 8 gentle 
inversions. After sedimenting for 30 min- 
utes at 37°C., the supernatant was aspi- 
rated into an "oil" bottle and centrifuged 
as in Preparation 1. The buffy coat was 
separated from the red blood cell pellet in 
the teat of the “oil” bottle, and incubated 
with Cr? as in Preparation 1. A typical 
sample of Preparation 2 contained 18,000 
red blood cells/mm.?, 70,600 white blood 
cells/mm.?, 650,000 platelets/mm.? and 
9-12 per cent nonviable cells by try pan blue 
uptake test. 

SCANNING 

Scanning was performed with a Nuclear 
Chicago Pho/Gamma scintillation camera. 
This instrument consists of an 11 inch 
x1/2 inch Nal (Tl) scintillation crystal 
with a 3 inch thick lead collimator contain- 
ing 1,100 parallel holes. The scintillations 
in the crvstal are processed through a 
1,600 multi-channel analyzer. These scin- 
tillations are positioned as light dots on an 
oscilloscope in the exact X-Y coordinates 
as they occurred in the crystal. The pat- 
terns formed by these dots are photo- 
graphed by a multi-lens Polaroid camera 
mounted to the oscilloscope face. 

The effective half-life of the Cr? labeled 
preparations was determined by whole 
body counting. Rabbits were positioned 
with the mid point of their trunk 36 inches 
from a 2X2 inch Nal (TI) crystal with a 
flat field collimator and counted for 5 
minutes. 

Samples of the abscesses and other 
tissues were obtained at varying times 
following injection of the Cr* white blood 
cell rich preparations. The distribution of 
Cr? in these tissues was determined as 
uc/1.0 gm. (wet weight) by counting sam- 
ples in a Packard 3,000 Autogamma sys- 
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tem. The statistical error was less than 3 
per cent for these determinations. 


RESULTS 


Effective scintiphotographic delineation 
of several types of abscesses was obtained 
with both preparations. Figure 1, Æ and 
B is an example of a scintiphoto of an ani- 
mal with a septic abscess in the muscle of 
the right thigh. The concentration of Cr” 
activity over the abscess contrasts with the 
faint*indication of the circulation in the 
left leg. The Cr?! activity measured over 
the pelvis was somewhat reduced over that 
shown in this illustration after evacuation 
of the bladder and rectum and washing of 
the urine-contaminated perineal fur. Not 
shown are the patterns of radioactivity 
over the head, thorax and abdomen, which 
were heavy over the heart, spleen and liver. 

Similar scintiphotos were obtained with 
sterile and subcutaneous septic abscesses. 
Subcutaneous abscesses that had previ- 
ously been delineated, but then ulcerated 
and drained could no longer be delineated 
in 3 animals. With Preparation 1, satis- 
factory scanning was not possible at 2 or 4 
hours, but was successful at 12 hours. With 
Preparation 2, satisfactory scans were ob- 
tained at 3 hours which appeared qualita- 
tively slightly superior to those with Prepa- 
ration I. A successful scan remained as 
long as 5 days after first being delineated. 
Control preparations of Cr? labeled red 
blood cells and platelets slightly contami- 
nated with red blood cells failed to deline- 
ate similar abscesses. 

A series of animals with septic abscesses 
of varving age were tested to determine the 
effect of age on the ability to concentrate 
the label. Abscesses of 3, 5, and 7 days’ 
duration gave equally good scans, but 28 
and 34 dav old abscesses could not be de- 
lineated. 

In Table 1 are shown representative 
analyses of tissues of rabbits that had re- 
ceived Preparations 1 and 2. In general, 
the relative concentration of isotopes in 
the abscesses, compared to other tissues, 
was higher in the purer white blood cell 
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lic. 1. (4) Line drawing and (B) scintiphotograph of pelvis and leg of a 3.5 kg. rabbit with a 5 day old 
Staphylococcus aureus abscess in the quandriceps femoris of the right thigh. A 200 uc Cr* labeled white 
blood cell enriched preparation was injected intravenously 12 hours before scintiphotography. 


preparations. It can be seen, however, that 
even with Preparation 2, the concentration 
in the abscess was only 1/3 that of the 
liver, 1/5 that of spleen and about equal to 
that of the kidney. 

Clearance curves for Preparations 1 and 


TABLE I 


ANALYSIS OF TISSUES 





























White Blood Cell Preparation 
Tissue Preparation | Preparation 2 
uc gm. (weight) uc gm. (weight) 
Net Net 
Abscess 0.046 | 0.094 
Muscle 0.007 0.004 
Lung | 0.046 0.026 
Spleen 0.230 0.486 
Liver O.410 0.269 
Stool 0.001 0.014 
Kidney 0.268 0.103 
0.006 


Brain = 


2 are shown in Figure 2, Æ and B. The 
clearance of Preparation 2 1s more rapid 
than that of Preparation 1. Both show a 
biphasic pattern with rapid initial. and 
slower prolonged limbs of the curves. The 
effective half time of the radioactive chro- 
mium is slightly shorter than that found 
with spleen scanning,’ and the calculated 
total dose of radiation to the spleen 1s also 
slightly lower. 


DISCUSSION 


The reported methods have succeeded 
in the delineation of abscesses despite 
several factors, some of which may be re- 
duced by better methods of preparing 
labelled leukocytes. The relatively low 
proportion of labelled leukocytes to red 
blood cells in Preparation 1 suggests that 
only 2 per cent of the dose was involved in 
establishing the differential concentration 
between the abscess and surrounding tissue 
that provided the basis for its visualization. 
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Vic. 2, Clearancé cu£ves for (4) Preparation 1 and (B) Preparation 2 in rabbits with septic abscesses of the 
thighs. The animals received 200 pe of Cr?! labeled white blood cell rich preparations and were counted as 
stated in Methods. 
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The situation is only somewhat improved 
in Preparation 2, demonstrated by the 
high background in the circulation and the 
deposition of isotopes in other organs. 
Scintiphotography was simplified by pro- 
ducing the abscesses in the animals’ ex- 
tremities, but would be difficult if the ab- 
scesses were in portions of the abdomen 
or thorax. Careful positioning and collima- 
tion allow visualization of abscesses that 
would otherwise be superimposed on the 
liver, spleen or kidney. Purer white blood 
cell preparations would probably provide 
significantly better localization in abscesses 
and perhaps eliminate the limitations of 
the clinical applicability of this procedure. 
Several of the methods" ?** reported for 
fractionation of human blood, particularly 
with leukocvtoses, claim higher white:red 
blood cell ratios, and factors involved in 
the completeness of Cr? tagging? have yet 
to be completely evaluated for various 
preparations. The favorable factors of the 
strong monoenergetic 320 kev. emission 
of Cr?, the acceptable radiation dosimetry, 
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and the likelihood of better white blood 
cell preparations may make feasible the 
application of this technique to the diagno- 
sis of acute abscesses of appendix, gall- 
bladder, retroperitoneum, lung or brain in 
man. 

SUMMARY 


A method is described for the delinea- 
tion of abscesses in rabbits by scintipho- 
tography using Cr? labeled white blood 
cell preparations. The technique provides 
good images of abscesses in the extremities 
despite suboptimally pure labeled white 
blood cell preparations. Improved tech- 
niques of preparation, labeling and scan- 
ning may allow extension of this approach 
for human patients in whom the presence 
and location of abscesses may be a diag- 
nostic problem. 


Carl J. Collica 

Radioisotope Laboratory 

Fordham Hospital 

Misericordia-Fordham Affiliation 
Southern Boulevard and Crotona Avenue 
Bronx, New York 10458 
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computer program for the diagnosis 
of thyroid disease,’ we found that our 
former practice of assigning probability by 
ranges of laboratory values had introduced 
errors. For example, with a data matrix 
based on 1,379 cases? we had assigned a 
probability for hypothyroidism of 0.126 for 
those patients in whom 24 hour thyroid 
[t uptakes lay between 6 per cent and 13 
per cent. Obviously the probability of 
hvpothyroidism in a patient with a 6 per 
cent uptake is greater than for the one in 
which the uptake is 13 per cent. To rectify 
such errors, we have prepared a new data 
matrix assigning probability estimates by 
individual laboratory values rather than by 
range of values. 


EXPERIMENTAL DATA 


The data which follow were collected 
from the records of 1,508 patients referred 
to the Nuclear Medicine Division of the 
Department of Radiology of the U niversity 
of Florida College of Medicine from 
November i, 1958 to January 31, 1967. 
Case records were examined at least 6 
months after the pertinent tests had been 
performed to allow time to assess the thera- 
peutic result. Six hour and 24 hour I"! 
thyroid uptakes were measured at 50 cm. 
from a 2 inch Nal crystal with a flat-hield 
collimator using a spectrometer. The thy- 
roid gland was shielded by a 10X10 cm, 
lead shield 1 cm. thick. Throughout the 
experiment, T; resin uptakes were made 
locally by a commercial routine.* Until 


* Abbott Laboratories. 


Bor 


August, 1964, protein bound iodine de- 
terminations (PBI) were done for us by 
Bio-Science Laboratories of Van Nuys, 
California. Since then, the determinations 
have been made locally by a similar method 
described by Sunderman,’ and we can de- 
tect no significant difference in values as a 
result of the change. 

We have re-examined case records for 
evidence of medication or other factors 
which might affect the laboratory tests, 
omitting PBI values in patients recently 
taking Lugol's solution, etc., and T; values 
in those who were pregnant or for any 
other reason were unsuitable subjects. In 
those instances in which a particular value 
seemed unreasonable (for example a euthy- 
roid patient with a 24 hour I?! uptake of 2 
per cent) we have carefully restudied the 
record for evidence of medication or other 
factors that would warrant excluding that 
value. Only when no such factors could be 
found did we include such values in the 
tables. 





RESULTS 


For our computer program, it was 
thought desirable in the case of Ts, 6 hour 
and 24 hour D? uptakes to assign a prob- 
ability estimate to each whole number 
and, in the case of PBI, to the first decimal 
point. These estimates are given in Tables 
iv. Probabilities were calculated by two 
methods (see Appendix). Method 1 ignores 
the fact that the 3 groups (hypothyroid, 
euthyroid and hyperthyroid) are of un- 
equal size and thus assumes an equal prior 
probability for each of the groups. Method 


* From the Department of Radiology, University of Florida, College of Medicine, Gainesville, Florida. 
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TABLE Í 


VALUES FOR PROTEIN BOUND IODINE IN HYPOTHYROID, EUTHYROID AND HYPERTHYROID 
PATIENTS AT THE UNIVERSITY OF FLORIDA, COLLEGE OF MEDICINE 





(1958-1967) 

Protein No. of Cases Probability* of 

Bound: eee TORNO ETT UNT sg. at se ae a act tt ee a ee 

Iodine Hypo- Budoni Hyper- Hypo- Fokuak Hyper- 

(ug. per cent) thyroid SEEHEOE thyroid thyroidism uthyroidism  thyroidism 

DORA 37 o O 1.00 0.00 0.00 
2: o 2 o O.84 O.15 0.00 
2.4 I I a 0.79 0,21 0.00 
2s o 3 O 0.02 0.37 0.00 
2.5 Q 1 O 0.59 0.41 0.00 
25 O 2 O 0.53 0.47 0.00 
229 2 o O. 47 O.52 0.00 
2.9 1 D © 0.30 0.70 0.00 
3.0 I 4 o 0:23 o7 0.00 
3. o 2 O 0.19 O.81 0,00 
Ga. © 4 O 0.18 o.82 0.00 
3-3 I 9 O O.14 0.86 0.00 
3.4 3 2 o Gara o. 88 0:00 
3-5 I 9 O 0.04 0.96 0.00 
3.6 O 6 O 0.02 0.98 0.00 
3.7 1 7 o 0.02 0.98 0.00 

3.8-6.8 Oo 393 o 0.00 1.00 0.00 
6.9 o 8 1 0.00 0.99 0.01 
7.0 © 12 Q 0.00 0.99 0.01 
"ud O S O 0.00 0.99 0.01 
7.2 O 10 e 0.00 0.99 0.01 
7.43 o 5 o 0.00 0.99 O.0l 
7.4 o O 0.00 0.99 0.01 
TAS O 7 O 0.00 0.98 0:02 
7.6 O 1$ i 0.00 0.98 0.02 
7.7 e 5 1 0.00 0.96 0.04 
7.8 © 2 © 0.00 0.96 0.04 
7-9 Oo 12 o 0,00 0.96 0.04 
8.0 o 2 o 0.00 0.96 0.04 
8.1 o 6 o 0.00 0.95 0.05 
8.2 o 5 o 0.00 0.96 0.08 
025 O 4 © 0.00 0.95 O.05 
8.4 o 7 2 0.00 0.92 0.08 
8.5 o 6 o 0.00 0.91 0.09 
8.6 o 3 2 0.00 0.87 0.13 
8.7 o 3 o 0.00 0.87 0.13 
8.8 o 4 o 0,00 0.86 O.14 
8.9 o 4 3 0.00 0.81 0.19 
9.0 O 4 I 0.00 0.78 0,22 
9.1 o 4 2 0.00 S273 0:27 
9.2 Oo 3 oO 6200 O77! 0.29 
9.3 o 2 O 0.00 0.69 0.31 
9.4 o 2 o 0.00 0.67 0.33 
9.5 o 3 4 0.00 0.60 O.40 
9.6 o 3 3 0.00 0.53 0.47 
9-7 o 2 O 0.00 0.50 0.50 
9.8 © I 2 0.00 0.45 0.55 


| ————Ó————————— — rne vs a ie — dod 
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TABLE I (Continued) 


Protein No. of Cases 
Bound 
Iodine 


(ug. per cent) 


Hyper- 
thyroid 


o Euthyroid 
9.9 
10.0 
IO.1 
IO.2 
10.3 
IO.4 
10.5 
10.6 
10.7 
10.8 


$ed 
© 
ire 


ei bo e be $ bM 
MD 09b eso E de e de 
mw OM} ou Ata bh Go YP HO 


II. 


OR PH PKPOORPH HD H DOH POODHD & 


o0000000000000000000000000000000 
OHH ODODDODODOHRK OOH HO OPH Oe ODO 00 OW OF VPP 


Gono KF KO He HO 


Ua 


12.9-23.0 


Probability* of 
Hypo- T Hyper- 
thyroidigm Euthyroidism — 4 ism 

0.00 0.43 0.57 
0.00 0.38 0.62 
0.00 0.54 0.65 
0.00 0.33 0.67 
0.00 032 0.68 
0.00 0.26 0.74 
* 0.00 0.26 0.74 
0.00 0.24 0.76 
0.00 0.24 0.76 
0.00 0.23 097 
0.00 0.22 0.78 
0.00 0.20 0.80 
0.00 0.18 0.82 
0.00 0.15 0.85 
0.00 0.12 0.88 
0.00 Oe 0.88 
2.00 0,12 o. 88 
©.00 0.09 O.9I 
0.00 0.07 0.93 
0.00 0.07 0.93 
0.00 0.07 0.93 
0.00 0.05 0.95 
0.00 0.03 0.97 
0.00 0.03 0.97 
0.00 0.03 0.97 
0.00 0.03 0.97 
0.00 0.03 0.97 
0.00 0.03 0.97 
0.00 0.03 0.97 
0.00 0,02 0.98 
0.00 0.00 1.00 





Number of cases: (1) Hypothyroid—48, (2) euthyroid—626, (3) hyperthyroid—119. Total: 793. 


* Probability based on calculation by Method u in Appendix. 


It recognizes that prior probability is af- 
fected by nonuniformity of group size. 

The formulae used for the calculations 
are shown in the Appendix. Table v gives 
the percentage of correct diagnoses com- 
puted by Method 1 as compared with those 
computed by the clearly superior Method 
n. Method ir calculations were used for 
Tables 1, 11, 11 and Iv, the subject matter 
of these tables being set forth in their 
headings. Table v summarizes the values 
from Tables 1 through 1v and shows that 
percentage of dependable diagnoses which 
can be made from a single laboratory test. 


Tables v1 and vit show the range of values 
within which the least mistakes will be 


made. 


DISCUSSION 


The ranges of normal listed here are 
wider than those customarily given in text- 
books; for example, normal PBI ranges 
from 4 to 8 ug. per cent. Such values fre- 
quently are obtained from healthy, usually 
young volunteers who in most cases are not 
on medications, etc., which could spuri- 
ously change the values. Patients referred 
to a Nuclear Medicine Division, on the 
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Tague II 


VALUES FOR 6 HOUR THYROID I UPTAKES FOR HYPOTHYROID, EUTHYROID AND HYPERTHYROID 
PATIENTS AT THE UNIVERSITY OF FLORIDA, COLLEGE OF MEDICINE 


(1958-1967) 
* 
6 Hour No. of Cases Probability* of 
D eee nee eee NE HOUR ae ell eee Se ete mtcr MAU al Piece acer a ets aco 
Uptake Hypo- E E Hyper- Hypo- " xS qe Hyper- 
7 “uthyroid 3 Euthyroidism n 
(per cent) thyroid thyroid thyroidism thyroidism 
i IO I O 0.98 0,02 0.00 
2 12 5 Oo 0.84 0,16 0,00 
3 8 9 o 0.56 0.44 0.00 
4 a 24 o 0.22 0.78 0.00 
5 o 38 o Oor 0.95 0.00 
6 4 41 o 0.03 0.97 0.00 
7-22 O $02 o 0.00 1.00 O.CO 
23 o 4 I 0.00 0.97 0.03 
24 o 1 1 0,00 0.93 QOO 
ac o 2 I 0.00 0.90 O.1O 
26 O 4 2 0.00 o.81 O.19 
27 O 1 1 0.00 9g O22 
28 o 5 I O.00 0071 0.29 
29 O i 2 0,00 0.60 2.40 
30 O 2 1 0.00 0.56 0.44 
31 o 3 1 0.00 O.60 O.50 
32 O 1 5 0,00 0.35 0.65 
33 o 4 o 0.00 0:52 0.68 
34 oO I 2 0.00 O19 0.83 
35 © 1 2 0.00 0.12 0.87 
36 O O 5 0.00 0.08 0.92 
07 oO I 4 0.00 0,07 0.93 
38 o o 3 0.00 0.03 0.97 
39 O o o 0,00 0.03 0.97 
40 o O 3 0.00 0.03 0.97 
41 o O 2 0.00 0.03 0.97 
42 O O I 0,00 0.03 0.97 
43 e o 8 0.00 0.03 0.97 
44 o i 2 0,00 0.02 O.99 
45~100 o O 64 0,00 0.00 1.00 
Number of cases: (1) Hypothyroid—41, (2) euthyroid—652, (3) hyperthyroid-——1o05. Total: 798. 


* Probability based on calculation by Method rt in Appendix. 
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TABLE III 


VALUES FOR 24 HOUR THYROID 15 UpTAKES FOR HYPOTHYROID, EUTHYROID AND HYPERTHYROID 
PATIENTS AT THE UNIVERSITY OF FLORIDA, COLLEGE OF MEDICINE 





(1958-1967) 
24 Hour No. of Cases Probability* of 
ps Fe tee eee ee Se eed ee ON eT? 
Uptake Hypo- i Hyper- Hypo- € Hyper- 
(percent) ^ thyroid  Euthyroid — qa thyroidism  Euthyreidiem — 4 i um 
I IO e, o 1.00 0.00 0.00 
2 12 o o 1.00 0.00 0.00 
3 5 4 O 0.87 0.13 0.00 
4 5 7 o 0.66 0.34 0.00 
5 6 4 e 0.52 0.48 0.00 
6 2 6 o 0.32 0.68 0.00 
7 2 I$ o 0.18 0.82 0.00 
8 I 13 o O.TI 0.89 0.00 
9 I 20 o 0:07 0.93 0.00 
IO e, 18 o 0.04 0.96 0.00 
II I 17 e 0.04 0.96 0.00 
12 2 2t o 0.02 0.98 0.00 
13 a 37 © O.OI 0.99 0.00 
14-34 o $72. o 0.00 1.00 0.00 
35 o 9 1 0.00 0.99 O.O1 
36 o 8 o 0.00 0.98 0.02 
37 O yi I 0.00 0.96 0.04 
38 o 5 2 0.00 0.92 0.08 
39 o 5 I 0.00 0.89 O.II 
40 o 6 1 0.00 0.85 0.15 
41 o 4 3 2.00 0.76 0.24 
42 o I I 0.00 0.71 0.29 
43 o 3 3 0.00 0.64 : 0.36 
44 278 2 à 0,00 0.57 0.43 
45 O 2 2 0.00 QO.5I 0.49 
46 o 2 2 0.00 0.46 0.54 
47 O 2 3 0.00 0.39 0.61 
48 o 4 5 0.00 0.31 0.69 
49 O I I 0.00 0.22 0.78 
50 o I 5 0.00 0.17 0.82 
51 o I 2 0.00 O.I5 0.85 
52. o 4 4 0.00 O.II 0.89 
53 - © o I 0.00 0.02 0.98 
54 o o 5 0.00 0.02 0.98 
55 Oo O 5 0.00 0.02 0.98 
56 o o I 0.00 0.02 0.98 
57 Oo I 8 0.00 0.02 0.98 
58-100 o o 9 0.00 0.00 1.00 





Number of cases: (1) Hypothyroid—48, (2) euthyroid—816, (3) DERE Total: 1,000, 
* Probability based on calculation by Method 11 in Appendix. 
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Tage IV 
VALUES OF T3 RESIN UPTAKE TESTS FOR HYPOTHYROID, EUTHYROID AND HYPERTHYROID 
PATIENTS AT THE UNIVERSITY OF FLORIDA, COLLEGE OF MEDICINE 
(1964-1967) 


Arar Ate Memen tremm HANAN C ——————————— AEA A E E N I A AE AAAA A m e e o n 


T; Resin No. of Cases Probability* of 
Uptake E EEEa AAE SN ki Ne Hn tse iat Fc A a NOU ONES z 
Test Hypo- i mi Hyper- Hypo- : NC Hyper- 
(per cent) thyroid Euthyroid hereid Ka Euthyroidism duum 
O-19 6 o o 1.00 0.00 0.00 
20 7 1 o O.91 0.09 goo 
2j 4 I ~ 2 0.80 0.20 0.00 
223 o 9 o 0:97 Qu 0.00 
23 1 17 O 0.12 0.87 0.00 
24 3 14 O O.07 O.93 0.00 
dicar o 330 o 0,00 1.00 0,00 
36 Q 5 1 ©.00 0.95 0.05 
37 O 3 O 0.00 O.gl 0.09 
38 o 3 3 0.00 0.64 o. 36 
39 o pi 3 0.00 0.36 0.64 
40 o o 4 Oo.00 O.15 O.85 
41 o 1 3 0.00 9.19 O.R 
42 Oo 1 4 0.00 O,04 0.95 
43-99 o e 26 oo 0.00 1.00 
Number of cases: (1) Hypothyroid-—16, (2) euthyroid—3go, (3) hyperthyroid—44. Total: 460. 


* Probability based on calculation by Method i1 in Appendix. 


contrary, are an older age group and have 
had various illnesses and treatment before 
arriving at the hospital. In many cases the 
patients themselves are unaware of the 
contents of the medications they have 
taken. Undoubtedly, some of the higher 
PBI values in our euthyroid range are from 
patients who have had iodine-containing 
medication of which they, or the medical 
record, were unaware. On the other hand, it 
is also undoubtedly true that certain of our 
elevated PBI values were a consequence of 
an elevated thyroid-binding globulin level 
of which we were unaware. Similar reason- 
ing can be applied to the other 3 tests de- 
scribed in this report. 

The significance of these observations is 
straightforward; namely, that one test by 
itself is not a perfect reflection of the thyro- 
metabolic status of the patient and /Aa£ one 
test by itself should not be used as the basis for 
diagnosis of the thyrometabolic status. At 
least 2 tests and probably 3 should be used 
whenever a single test results in an equiv- 
ocal or clearly abnormal result. Certain 


bizarre cases will call for all 3, as well as a 
thyroid-binding globulin test and a “free” 
thyroxine test. 


SUMMARY 
The records of 1,508 patients referred to 
the Nuclear Medicine laboratory of the 
University of Florida College of Medicine 
from 1958-1967 were examined for deter- 





Taste V 


PERCENTAGE OF CORRECT DIAGNOSES BASED ON TWO 
METHODS OF CALCULATING PROBABILITY* 


ERR AA AAAI AN ANA A AA E ANE AAE A SE A aa e AA A E AA A 


Method I Method H 


. Protein bound 1odine 88.2 92.. 


I 3 4 
2. 6 hour thyroid I?! uptake — gr.1 94.1 
3. 24 hour thyroid P* uptake — 88.8 94.2 
4. Ts uptake 88.9 96.9 


* For example, by calling all patients with a Ts test of 21 per 
cent or less (Table 1v) hypothyroid (because the probability of 
hypothyroidism is >so per cent) 2 euthyroid cases would be 
misclassifed, and by calling all patients with a Ts test of 22 per 
cent or more (up to 35 percent) euthyroid (because the probabili: y 
of euthyroidism is 70 per cent) 4 hypothyroid cases would be 
misclassified, etc. 
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TABLE VI 


RANGE OF VALUES WHICH PROVIDE EQUIVOCAL AND UNEQUIVOCAL DIAGNOSES 


Range Contain- 


Range Contain- 





Unequivocal ing Both Hypo- Unequivocal ing Both Eu- ^ Unequivocal Per cent of 
Hypothyroid ^ thyroid and Euthyroid thyroid and Hyperthyroid Unequivocal 
Patients Euthyroid Patients Hyperthyroid Patients Diagnoses 
Patients Patients 
Protein Bound Iodine 
(ug. per cent 0.12.2 2.3-3.7 3.8-6.8 6.9-12.8 12.9-23.0 61.5 
6 Hour I™ Uptake 
(per cent) = 1-6 721 23-44 45-100 70-9 
24 Hour I9! Uptake 
(per cent) I-A 3-13 I4-— 35-57 58-100 67.1 
Ti Resin Uptake 5 
(per cent) 1-19 20-24 25-35 36-42 43-100 80.4 
Taste VII culations. The assistance of Mr. Cordell Gross 


RANGES OF VALUES WHICH RESULT 
IN FEWEST MISTAKES 


Hypothy- Euthy- Hyperthy- et 


roidism  roidism  roidism Mist 


akes 
PBl(ug.95) o.0-2.; 2.8-9.7 9.8-24.0 7.6 
6 Hour I! 03 4731 32-100 . $5.9 
Uptake (%) 
24 Hour I!  o-; 645 46-100 5.8 
Uptake (%) 
Ts Resin O-2I 22-38 | 39-100 3.1 
Uptake (95) 


mination of range of values of the PBI, 
Ts, and 6 and 24 hour I?! uptake values in 
hypothyroidism, euthyroidism and hyper- 
thyroidism. Mathematical formulae for 
ranges giving the least errors in classifica- 
tion are given. We have indicated that no 
single test by any formula can exactly 
predict the thyrometabolic status. 


Clyde M. Williams, M.D. 
Department of Radiology 
University of Florida 
College of Medicine 
Gainesville, Florida 32601 


We are indebted to Dr. John Thornby of the 
University of Florida, Department of Statistics, 
for his suggestions of the methods of probability 
calculation and to the staff of the University of 
Florida Computing Center for their assistance 
in running the computer programs for the cal- 


in writing the computer programs is also ac- 
knowledged. 
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APPENDIX 


CALCULATION OF PROBABILITIES 


Method I 


The first method assumes that the prior 
probabilities are equal for each of the 3 
groups (hypothyroid, euthyroid and hyper- 
thyroid); 1.e., this method does not consider 
that the middle group (euthyroid) has the 
largest number of cases. To estimate the 
posterior probabilities for Groups 1 and 11 for 
a specific laboratory value one first cal. 
culates the factors a; and a; and then 
evaluates the fractions f; and fa. 


41i — number of cases in Group 1 whose labora- 
tory test value & the laboratory value in 
question 

41- number of cases in Group u whose 
laboratory test value S the laboratory 
value in question, 
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ay 


Ji * epee E 
total number of cases in Group I 


as 


Jil 
————— y and 
fers 
probability of Group n = 1 — (probability 
of Group 1). 


This scheme provides probability estimates 
for Groups 1 and ir until Group 11 begins to 
overlap with Group n. When the over- 
lapping occurs, substitute Group n for 
Group 1 and Group mi for Group n and 
apply the above method to determine prob- 
ability estimates for the remaining part of 
Group i1 and all of Group ni. 

Example 1. Calculate the probability of 
hypothyroidism, euthyroidism and hyper- 
thyroidism given a 24 hour I! uptake of 
ro per cent (see Table nı for the necessary 
data). 


3 
87 | 
Ai mu oe— = 0.0833, fg = oo = 0, 1066 
4 816 
Then: 
probability of hypothyroidism = ——— = 0.4387, 
JvtJ2 


probability of euthyroidism = 1 — 0.4387 
-: 0,5613, and 


probability of hyperthyroidism = 0.0, 


Example 2. Suppose the 24 hour P?! up- 
take is 40 per cent. In this case, Group HI 
overlaps Group n, so substitute Group 1 
for Group 1 and Group ut for Group n and 
apply the formula 


34 6 
jh = = 0.0417, fs = ay = 0.0441 
816 1 


Then: 


probability of hypothyroidism = 0.0, 


PBI, Thyroid P”, and T; Resin Uptakes 
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T : m Ji 
probability of euthyroidism = ——— - 


fcf 
=0.4857, and 
probability of hyperthyroidism = 1 —0.4857 


0.5143. 


Method II 


The second method utilized to calculate 
the posterior probabilities considers that the 
prior probabilities are not equal; f.e., un- 
equal group sizes are taken into account. 
This method also uses the fractions /, and 
fa as calculated in the first method with 
the addition of 2 factors 4, and 4. 


number of cases in Group 1 
cee ne ane EEE z 
total number of cases in all groups 


number of cases in Group H 


NNNM M 


total number of cases in all groups 
'Then for this particular laboratory value: 


b fa 


VEM 0 etm etate sitne is an d 


probability of Group 1 7 
by fit be fo 
probability of Group H 
= 1 — (probability of Group 1). 

When Group m1 overlaps Group 11 the same 
substitution as mentioned in the first 
method is made. 

The above formula may be simplified to 
arrive at the following result: 


probability of Group 1 = 


where a, and a» are the same as in Method 1. 
Example 3. Suppose the same condition 

as in Example 1. 

Then: 


probability of hypothyroidism = ——— = 
4 


= 0.0440, 
probability of euthyroidism = 1 —0.0440 
0.9560, and 


probability of hyperthyroidism — 0.0. 
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IHE RATIO T, TEST* 


A MODIFICATION OF THE T, RESIN SPO! 





GE UPTAKE TEST 


a 


By MARTIN L. NUSYNOWITZ, LTC, MC, USA, and 
E. GALE WHITING, Jr, MAJ, MC, USA 


EL PASO, TEXAS 


N 1957, Hamolsky and co-workers! de- 

scribed an 7z vitro technique for evaluat- 
ing thyroid function utilizing the red blood 
cell uptake of I?'triiodothyronine (T3). 
This method was modified by Mitchell ez 
al.?^ with the substitution of a sponge im- 
pregnated with an 1on exchange resin for 
the red blood cells. This test has been made 
commercially available as the T, resin 
sponge uptake test (Triosorb, Abbott) and 
Its accuracy and reliability have been am- 
ply confirmed? 55 

We have modified the T; resin sponge 
uptake test and have called this modified 
version the ratio T; test. This modification 
results in a simple one-count procedure, 
which, in addition, eliminates the necessity 
for computation. 

METHOD 

Triosorb tests were performed bv the 
standard two-count method as described 
by the product literature on 48 serum speci- 
mens using a crystal scintillation detector 
and a scaler with pre-set time, pre-set 
count, and pulse height analvzer features, 
although the latter is not absolutely neces. 
sary. Since it was found that there were al- 
most identical amounts of radioactive ma- 
terial in each lot of syringes of I'?.triiodo. 
thyronine supplied for the triosorb test by 
the manufacturer, it became obvious that 
the pre-incubation count step could be 
eliminated. Accordingly, the I'-labelled 
triiodothyronine was added to the resin 
impregnated sponges with the appropriate 
amount of serum, incubated, and washed 
in the recommended manner. A standard 
serum (pooled normal human serum) was 
processed with the test sera. A pre-set 
count was performed on the standard 
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T4 RESIN SPONGE UPTAKE (a) 
nN 
E 


. T3:.,932(RT3) t Li 
rz + 985 
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hic. 1. Scattergram of ratio T4 values compared to 
triosorb values on 48 serum specimens. 


serum equal to a factor of 100 or 1,000 
times the percentage cited by the manu- 
facturer (usually about 30) as the control 
for the material supplied. Using the time 
required to obtain this pre-set count, the 
test sera were counted, The count thus ob- 
tained would be a 100 or 1,000 times multi- 
ple of its percentage T; uptake. Hence, the 
percentage uptake could be read directly 
from the scaler. Because of the high ratio of 
sample counts to background counts, the 
latter could be ignored without substan- 
tially affecting the results; this is especially 
true if pulse height analysis is used. A 
scattergram of the triosorb test and the 
ratio T; results was plotted (Fig. 1), and the 
least squares regression equation and coeff- 
cient of correlation were computed. 


RESULTS AND DISCUSSION 


The analysis of regression is highly sig- 
nificant for regression (P<o.001). It is 


* From the Endocrinology-Radioisotope Clinic, Department of Medicine, William Beaumont General Hospital, El Paso, Texas. 
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obvious from the scattergram and from 
the correlation coefficient of 0.985 that the 
ratio T; test is an accurate reflection of the 
triosorb values. Furthermore, the slope 
and y-intercept values of the regression 
equation are very close to the ideal (0.932 
vs. 1.000 and 1.11 t». 0.0, respectively) and 
hence the result as obtained from the ratio 
T; test is almost identical to that obtained 
from the standard test. For example, a 
value of 30 per cent in the ratio T; test re- 
sults in a value of 29.1 per cent for the 
triosorb test. 

The ratio T; modification offers another 
advantage besides being a one-step pro- 
cedure. By using the count method de- 
scribed, the final result for each sample 
can be read directly from the final count 
merely by setting the decimal point; no 
further computation is needed. 


SUMMARY 


A modification of the T, resin sponge 
uptake test, which we have called the ratio 
T; test, is described. 

We have found that the following ad- 
vantages accrue: (a) only one count rather 
than two counts is required for each sam- 
ple; (b) no computation is necessary; the 
result is read directly from the scaler; (c) 
results are expressed in the same way and 


The Ratio T; Test 


895 


are essentially the same values as in the 
standard triosorb test; and (d) the correla- 
tion of the ratio T; to the triosorb test is 
nearly perfect. 


Martin L. Nusynowitz, LTC, MC 
Radioisotope—Endocrine Clinic 
William Beaumont General Hospital 
E! Paso, Texas 79920 


REFERENCES 


I. Haworsky, M. W., Stern, M., and FREEDBERG, 
A. S. Thyroid hormone-plasma protein complex 
in man. II. New in vitro method for study of 
“uptake” of labelled hormonal components by 
human erythrocytes. 7. Clin. Endocrinol. 63 
Metabol., 1957, 17, 33-34- 

2. McApams, G. B., and ReEmnrranK, R. F. Resin 
sponge modification of T-3 test. 7. Nuclear 
Med. (abstr.), 1963, 4, 192. 

3. MırcuELL, M. L. Resin uptake of radiothyroxine 
in sera from non-pregnant and pregnant wo- 
men. Y. Clin. Endocrinol. t Metabol., 1958, 78, 
1437-1439. 

4. MrrcazLL, M. L., Haren, A. B., and O'ROURKE, 
M. E. In vitro resin sponge uptake of triiodo- 
thyronine-[™ from serum in thyroid disease 
and in pregnancy. 7. Clin. Endocrinol. {8 Me- 
tabol., 1960, 20, 1474-1483. 

5. Norpyke, R. A., Brautt, A. M., and ToNcHEN, 
A. Comparison of thyroid function tests: 6- and 
24-hour thyroidal uptake, T-3 resin uptake, 
reflex recording and PBI. 7. Nuclear Med. 
(abstr.), 1962, 3, 182. 

6. Quimsy, E. H., and Hiza, E. Evaluation of resin 
uptake of I'! triiodothyronine as test of thyroid 
function. 7. Nuclear Med., 1964, 5, 489-499. 


Gd 


AUGUST, 1968 


"A SIMPLE METHOD OF REDUCING THE MOLYBDENUM 
CONTENT OF THE ELUATE FROM A MOLYBDENUM 
99-TECHNETIUM 99m GENERATOR* 


By ISAAC C. REESE, M.S,T and FRED S. MISHKIN, M.D 


INDIANAPOLIS, INDIANA 


HE eluate from a molybdenum 99- 
. technetium ggm generator* should not 
be used for routine brain scans if it contains 
more than 1 uc of molybdenum 99 per 
millicurie of technetium g9m, or more than 
5 uc of molybdenum gg per dose. Generally 
this poses no problem as the molybdenum 
99 content of the eluate is very low, on the 
order of 1—2 uc in 20 ml. of eluate. 
Recently we received a generator whose 
"break through" of molybdenum gg ap- 
proached this allowable limit toward the 
middle of the week. We were successful in 
reducing the molybdenum gg content of the 
eluate from this generator by using an old 
molvbdenum-technetium generator as a 
resin column. 


METHOD 


In the following discussion the generator 
with the high Mo” content shall be called 
Generator A and the one from the previous 
week, Generator B. 

We first eluted Generator A and assayed 
the eluate for Tc??» and Mo?? activity by 
means of a standard well counter techni- 
que. This eluate was then passed through 
Generator B and the eluate from Generator 
B was assayed for Mo” and Tc??» activity. 
In this wav, the excess Mo?? was success- 
fully removed but with a reduction in Tc*?» 
activity as described by Bogardus e a/.! We 
decided to re-elute Generator B in an at- 
tempt to recover the Tc®™ retained in it. 
Twenty milliliters of saline at pH 4.0 was 
passed through Generator B about 1 hour 
after the previous elution. In this way the 
technetium 99m held by this generator was 
recovered with a bonus of a few millicuries 


* Obtained from Mallinckrodt Nuclear, St. Louis, Missouri. 
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RESULTS 
Tc 98 M o? 
Elugion Activity Activity — Generator 
(millicuries) (microcuries) 

1 $8.8 26.2 A 

la 25 OE B 

tb 525 O.12 B 

2 46.4 14.2 A 

2a 22 0.23 B 

2b 28 0.09 B 
a—Elution of Generator B with eluate from Generator A. 
b-—Second elution of Generator B (with saline), r hour after a. 
The above results labeled 1 and 2 are for two succeeding days, 


of technetium 99m. The results of these 
elutions are shown in Table 1. 


SUMMARY 


A simple method of reducing the molyb- 
denum gg content of a molybdenum 99- 
technetium ggm generator was devised. It 
consists of passing the high molybdenum 99 
content eluate through the generator of the 
previous week (provided the molybdenum 
99 breakthrough of this generator was 
minimal), and then re-eluting the previous 
week's generator with saline for complete 
recovery of the technetium 99m. 


Isaac C. Reese, M.S., 
Department of Radiology 

Indiana University Medical Center 
1100 West Michigan Street 
Indianapolis, Indiana 46202 
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TECHNIQUES IN AUTORADIOGRAPHY OF 
PARAFFIN BLOCKED TISSUES 


By DR. EDUARDO MURPHY $,* Q. EF. B. CELIA CERVAL 





VERS RaT 


and DR. ROBERTO MAASS Ef 
MEXICO CITY, MEXICO 


D- the last 20 years many au- 
thors!* have discussed the chemical 
and physical basis for autoradiography. 
‘Thus we know that the image produced in 
radiosensitive emulsions is the result of 
both the electrical charge and the velocity 
of the moving particle. Boyd! has stated 
that the loss of velocity of a particle is 
equivalent to an increase in its linear 
energy transfer. 

Likewise, he has concluded! that, "within 
limits, the dose must be increased (for use 
in autoradiography), as the maximum 
energy increases. This follows from the 
lower photographic efficiency of beta par- 
ticles having higher energy. If the isotope 
is one emitting chiefly gamma photons, 
e.g. Zn, the dose must be increased ap- 
proximately ten-fold over P?', for example, 
all other conditions being approximately 
equal." 

The same author! has also warned about 
the importance of obtaining uniform emul- 
sion thickness, the avoidance of spurious 
latent image formation, and the recogni- 
tion of particle tracks, and fog grains. 


PURPOSE OF THIS STUDY 





In the Pathology Section of the Nuclear 
Medicine Department of the Mexican 
National Commission of Nuclear Energy, 
we are concerned with the investigation of 
the efficacy and safety of newly developed 
radioactive tracer compounds which are 
being proposed for use in human patients. 
Our study is carried out in experimental 
animals and the results are evaluated 
through the identification of gross and 
microscopic pathologic changes, usually 
aided by the use of autoradiographic tech- 


niques. Our interests have been centered on 
attempts to precisely locate the radioactive 
product in the organ under study, to de- 
termine if its presence in or passage through 
that organ has caused tissue damage and, 
if possible, to define its manner of dis- 
persal.* We have found that the only 
practical manner to pursue these studies is 
to treat each tissue sample as if it were a 
surgical specimen; 7.e., fixed in formalde- 
hyde, dehydrated and included in paraffin 
blocks for sectioning on the microtome. We 
have mainly emploved radioactive tracers 
which were potentially useful in both 
autoradiographic and clinical studies, that 
is, they emit both beta particles and 
gamma rays. 

The purpose of this communication 1s 
to describe our method, compare the prac- 
tical result with that which could be pre- 
dicted on the basis of the theoretic dif- 
culties cited in our introduction and com- 
ment on the results obtained 1n our labora- 
torv. 


MATERIAL AND METHOD 


Immediately after sacrificing the experi- 
mental animal, 1 to 2 mm. thick slices of 
the tissue to be studied are placed in 10 
per cent formaldehyde. One can then pro- 
ceed to the following steps either immedi- 
atelv or at any time thereafter (in accord 
with the half life of the radioisotope used). 

1. The thin tissue slices, properly identified, 

are enclosed in capsules and placed in 40 
per cent formaldehyde solution which is 
rapidly stirred for 30 minutes at 60° C. 
(For this purpose we use a "Perma- 
which both agitates and heats the solu- 
tion to the desired temperature.) 


* Chief, Pathology Section, Nuclear Medicine Department, Mexican National Commission of Nuclear Energy, Mexico 7, D.F., 


+ Chemist and Biologist, Pathology Section. 
t Director, Nuclear Medicine Department. 
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. The tissue capsules are transferred to ace- 


tone bath number 1 which is rapidly 
stirred at room temperature for 10 
minutes, 


. Step number 2 is repeated in acetone bath 


number 2. 

Step number 3 
bath number 3. 
The capsules are changed to a paratlin- 
xylene bath (equal parts) which is stirred 
for 10 minutes at so° C. 

Step number 5 is repeated in pure paraffin 
bath number 1. 


is repeated in acetone 


. Step number 6 ts repeated in pure paraf- 


fin bath number 2. 


The tissue slices are now ready for In- 
clusion in paraffin blocks. Thus the total 


time 


from the sacrifice of the animal to 


finished blocks ready for the microtome 
can be reduced to 2 hours in this simple 
and inexpensive method. 


9. 
Ic, 


Ths 


ismni 
Cx 
* 


16. 


I7 


Five micron thick tissue slices are pre- 
pared on the microtome and mounted on 
slides. 

The slides are deparaffinized in the oven 
ato €. 

Routine staining with hematoxylin and 
eosin is made. 

After passing through the last absolute 
alcohol bath the slides are dipped in 0.3 
per cent celloidin dissolved in a 1 to 1 ab- 
solute alcohol-ether solution. 

'The slides are let to drain and dry over- 
night at room temperature. 

The following day they are covered with 
NTB-3 Kodak photographic emulsion in 
the darkroom. We believe that this layer 
is approximately 5 microns thick but 
know of no way to assure its uniformity. 


. The slides are stored in black, light-tight 


boxes in the refrigerator at 8° C. during 
their exposure time. 

In the darkroom the emulsion is devel- 
oped for 6 minutes using Kodak D-19 
mixed in equal parts with distilled water. 
Qur experience has been that most of the 
artefacts mentioned by the previously 
cited authors can be avoided by using 
freshly prepared and filtered developer 
at 8-10? C. 

The slides are gently washed in distilled 
water for 3 minutes at the same constant 
temperature. 


17. The slides are immersed in Kodak fixer 


with hardener for 6 minutes, also at 8- 
10? C. 


. The slides are washed in tap water for 


1:-20 minutes to eliminate, insofar as 
possible, traces of the reagents already 
used. If this water bath is not held at 
appear arte- 
factual fine linear folds in the tissue. 


Ld 


We cannot overstress the importance of 
maintaining the temperature of the solu- 
tion between 8 and 10° C. in Steps 14 
through 18. 


19. 


The slides are dehydrated by dipping 
them in 96 per cent alcohol, absolute alco- 
hol and xylene. Cover glasses are then 
applied using any of the standard mount- 
ing preparations. 

The slides are now ready for examination, 


DISCUSSION 


The microphotographs which illustrate 


our results were chosen from a large series 
with similar results. They are presented as 


the usual and not the exceptional end point 
when following our method. 
Figure 1 illustrates the brain of rabbit 





No. 5, October 30, 1966. A dose of 400 ye 
macroaggregates 


of radioalbumin | (I?) 


was injected into the right carotid artery 
and the animal was sacrificed after 2 hours. 
The exposure time was 48 hours (X450). 


Figure 2 


shows the lung of rat No. 11, 


September 6, 1967. A dose of 50 uc Fe? 
coprecipitates was injected into a tail vein. 


lic. 





i. Microembolus of radioalbumin I macro- 
aggregates in capillary of rabbit brain. The posi- 
tive Image in the emulsion defines the site of the 
capillary. Hematoxylin and eosin, X 450. Exposure 
time 48 hours. 


Vor. 103, No. 4 





ur 

Fic. 2. Coprecipitates marked with Fe in rat lung. 

The twin images mark the site of 2 septal capil- 

laries. Hematoxylin and eosin X100, Exposure 
time g6 hours. 





hic. 3. Coprecipitates marked with Au?* in. capil- 
laries in rabbit brain. The difference in size of the 
2 filled vessels indicates only a slight difference in 
vessel caliber at the site where the coprecipitates 
were trapped. Hematoxylin and eosinX 100. Ex- 
posure time 10 days. 


The animal was sacrificed 24 hours later. 
The exposure time was 96 hours (X 100). 

Figure 3 illustrates the brain of rabbit 
No. 13, May 27, 1967. A dose of 250 ye 
Au'*§ coprecipitates was injected into the 
right carotid artery and the animal was 
sacrificed 24 hours later. The exposure 
time was Io days (X 100). 

Figure 4 1s from rabbit No. 1, January 
18, 1968. A dose of 200 uc D? in the form of 


3 


psi fre? 
Halt Life 8.08 da. 44.3 da. 
Beta 0.608 mev. 0.462 mev. 
Gamma 0.364 mev. 
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1.289 mev. 
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hic. 4. Radioalbumin macroaggregates were labeled 
with [© which emits gamma rays only. Rabbit 
brain with filed capillary. Hematoxylin and eosin 
X 400. Exposure time 48 hours. 





Fic. c, Radioalbumin macroaggregates labeled with 
L>., Rat lung. Many septal capillaries are filled 
with the microemboli. No false images are seen in 
the alveolar lumen. Hematoxylin and eosin X 200, 
Exposure time 48 hours. 


macroaggregates was injected into the 
right carotid artery and the animal was 
sacrificed after 2 hours. 

Figure § corresponds to rat No. 2, 
January ig, 1968. A dose of 100 uc P” 
macroaggregates was injected into a tail 
vein and the animal was allowed to live 
one-half hour. In both of the P” experi- 
ments the exposure time was 48 hours. 

The following table illustrates the rela- 
tive beta and gamma activity in mev. of 
each of the radioisotopes we employed in 
this study. 


Aa?) 
64.8 hr. 
O.970 mev. 
O.411 mev. 





None 
0.035 mev. 
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In our experimental animals we used 
approximately the same absolute dose as 
would be used in a human patient. This 
was an enormous dose, in terms of weight, 
for the animal, but we adhered to this 
method to explore the safety parameters 
allowing for a wide margin of error. 

Therefore, the variations in dose be- 
tween radioisotopes and from one to 
another animal were of little importance in 
this study and perhaps in most autoradio- 
graphic studies: in the first place because 
large doses of the agents we used are very 
well tolerated; and secondly, because in 
the preparation of macroaggregates and 
coprecipitates we have not been able to 
find any chemical or physical means to 
determine the degree of radioisotope satu- 
ration of individual particles. Microscopi- 
cally, it appears that all of the particles 
which have been labeled with the radio- 
Isotope tracer are saturated to approxi- 
mately the same degree. The difference in 
size of the positive area seen in the emul- 
sion appears to be related only to the diam- 
eter of the blood vessel in which it is 
trapped. In two adjacent vessels of the 
same size, both filled by labeled macro- 
aggregates or coprecipitates, the radio- 
isotopic image is equal. 

Our microphotographs illustrate that the 
thicker mass of labeled substance in the 
blood vessel lumen produces a darker cen- 
tral image which indicates the precise site 
of the macroaggregate or coprecipitate. 
The speckled peripheral zone only estab- 
lishes the peripheral limits of the gamma 
or beta rays, or both, in developing images 
in the gelatin emulsion from a point source 
(the vessel lumen). In Figure 2 the co- 
precipitates are clearly located in alveolar 
septal capillaries and the minimal periph- 
eral speckling does not offer any dift- 
culty in the interpretation. There are no 
false images in adjacent septa. 

We have not seen the "particle tracks" 
described by Boyd.! We now feel that even 
though they may present theoretic diffi- 
culties in interpretation, their real impor- 
tance is of a low order. 

Neither has the problem of “fog grains" 


been important, while following our 
method. In some slides in which the result 
has been essentially negative we have noted 
a diffuse, pale, finely granular image in the 
emulsion but this can readily be identified 
as an artefact and has never caused diffi- 
culties in interpretation. 

We have not been able to confirm Boyd’s 
experience concerning inefficiency of strong 
beta and gamma rays in the production of 
autoradiographs.! Figure 3 shows micro- 
emholi of coprecipitates prepared with 
Au", The tissue is rabbit brain. This 
radioisotope has strong beta ravs and im- 
portant gamma rays. Figure 4 is of an 
autoradiograph of microemboli of macro. 
aggregates of I? in rabbit brain and Figure 
5 is of the same agent in rat lung. The very 
short exposure time used in the I5 experi- 
ments tends to establish that no difficulties 
should be expected in obtaining good 
autoradiographs, even when using pure 
gamma emitters. 


SUMMARY 


An autoradiographic method for use with 
formalin fixed, paraffin embedded tissues, 
which is rapid, inexpensive and precise, is 
presented. 

The method is employed with macro- 
aggregates or coprecipitates,* especially in 
the investigation in experimental animals 
of possible tissue damage from the use of a 
new procedure being proposed for human 
patients. 

The principal theoretic difficulties in the 
production of useful autoradiographs are 
mentioned; they are of little practical im- 
portance when following our method. 


Dr. Eduardo Murphy Stack 

Anatomia Patologica y Citopatologia 
Hospital Santelena 

Queretaro $8, México 7, D.F. 
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OBSERVATIONS ON THE DEPOSITION OF 
THOROTRAST IN RAT TISSUES* 


By DAVID J. SIMMONS, Ph.D.,? HELEN CUMMINS} and EDWIN NIRDLINGERt 
ARGONNE, ILLINOIS 


HE colloidal form of thorium dioxide 

(thorotrast) was employed extensively 
from 1930-1945 as a medical diagnostic 
radiopaque medium, especially in angiog- 
raphy and in the visualization of the 
liver, spleen arid kidney. Thorotrast con- 
sists of 24-26 per cent thorium dioxide 
stabilized by dextrin to which is added 
methyl p-hydroxybenzoate (o.15 per cent) 
as a preservative. It is well known that 
this material 1s rapidly filtered from the 
blood and “permanently” sequestered by 
cells of the reticuloendothelial system. 
Thorotrast has been detected in the tissues 
of human subjects many decades following 
treatment, and there are numerous clinical 
observations relative to long term tissue 
damage at the sites of deposition in liver, 
spleen, kidney, and other organs. Excellent 
reviews of the medical literature have been 
published in recent years by Looney! and 
Faber. The mechanism by which the 
material produces its effects is presently 
obscure. It is not known, for instance, 
whether the histopathologic events are due 
to chemical changes, such as those which 
might follow extravasation of thorotrast 
at the sites of infection (thorotrastomas), 
or whether they are specifically induced by 
the radioactive nature of the parent tho- 
rium 232 and/or by its complex series of 
decay products which are alpha, beta and 
gamma emitters. Because it is recognized 
that all the tissues of the body contain 
reticuloendothelial cells which accept tho- 
rotrast following parenteral administration, 
it is important, for estimates of radiation 
dose, to know the whole-body distribution 
of the material and the degree of disequilib- 
ria of the daughter isotopes in different 


* From the Argonne National Laboratory, Argonne, Illinois. 


organs as well as their rates of transloca- 
tion within and excretion from the body 3^? 
The present study was performed to de- 
termine the microscopic sites of thorotrast 
deposition in rats at various times after a 
single intravenous injection. Some of the 
material was obtained from rats used for 
gamma spectrometric analysis of the equi- 
librium states of the thorium daughter 
isotopes in this laboratory.” In particular, 
we were interested in the occurrence of 
histopathologic changes in the soft tissues 
and the skeleton, and the effects of thoro- 
trast on the growth and development of the 
long bones. Autoradiographic techniques 
were applied to localize aggregates of col- 
loidal thorium dioxide and to quantitate 
their distribution in tissues. Short term 
studies using radiostrontium (Sr®) were 
also employed to estimate the effect of 
thorotrast on mineral metabolism. 


MATERIALS AND METHODS 


Adult (4 month old) male, Sprague- 
Dawley strain albino rats, 300 gm. body 
weight, were injected with o.50-0.75 ml. 
thorotrast (Testagar Corporation Lot No. 
13098) via the tail vein.* The animals were 
sacrificed at various intervals thereafter—6 
hours; 3, 23, 50 and 80 days; 7.5, 8.5 and 
14 months. A younger group of rats, 100 
gm. body weight, were similarly injected 
with o.40 ml. of thorotrast and sacrificed 
at intervals of 1, 3, 6 and 12 weeks. On the 
day of sacrifice, the animals were radio- 
graphed to visualize the major sites of 

* [n this experiment, the thorotrast solution was one in which 
the radioactive daughter isotopes had not attained radioactive 
equilibrium with their parent Th??. The injected material con- 


tained the following activities: Th**—17.6 myc; Ra™! and Acttt— 
3.2 muc; Th™ and its daughters—4.4 mac. 


Work performed under the auspices of the U. S. Atomic Energy Commission. 


T Radiological Physica Division. 


t CSUI-ANL Honors Research Student, 1967. Present Address: Department of Medical Physiology, University of Illinois, Chicago, 


Tllinois. 


902 


VoL. 103, No. 4 


thorotrast in the tail at the site of injec- 
tion owing to extravasation. The rats were 
killed by ether anesthesia and tissue sam- 
ples were taken from most of the organs. 
The tissues were fixed in 10 per cent neu- 
tral formalin, embedded in paraffin and 
sectioned at 5 u on a rotary microtome. 
The sections were stained with hematoxy- 
lin and eosin, PAS, or by the von Kossa 
technique to establish sites of ectopic cal- 
cification. 

Longitudinal sections of formalin-fixed 
femurs, tibias and mandibles (left side) 
were made following decalcification in 1o 
per cent EDTA (pH 7.4-7.6) and paraffin 
embedding. The bone sections were stained 
by the methods cited above. 

The long bones from the right side were 
stripped of soft tissues. They were mea- 
sured with a vernier caliper, embedded in 
methyl methacrylate without prior decal- 
cification, and sectioned longitudinally at 
100 u on a high speed rotary saw. These 
sections were microradiographed (10 kv., 
20 ma., 10 min.) using Kodak Spectroscopic 
Plates No. 649-0 for comparison with the 
histologic material. 


AUTORADIOGRAPHY 


The soft tissues and decalcified bone 
sections were autoradiographed by the 
dipping technique of Messier and Le- 
blond.? The slides were immersed in Kodak 
liquid NTA emulsion for a few seconds, 
dried and stored in lightproof boxes in a 
freezer. This emulsion records chiefly the 
alpha emissions from the daughters of 
Th? Following an exposure period of 6 
months, the slides were developed for 5 
minutes in Kodak D-19, fixed, washed and 
stained through emulsion with hematoxylin 
and eosin. In certain instances, alternate 
sections were stained by the PAS method 
prior to autoradiography, and they were 
counterstained with hematoxylin after ex- 
posure and development. 

Contact autoradiographs of the undecal- 
cifed methacrylate-embedded bones were 
made using Kodak NTA plates which are 
sensitive to both alpha and beta emissions. 
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It was necessary to expose the plates for 
3o months. The autoradiographs were 
analyzed by microdensitometry to obtain a 
relative measure of the activity in the 
different regions of bone. The same sec- 
tions were autoradiographed by the method 
of Hsein ef al. which employs a zinc sulfide 
coated plastic film intensifier interposed 
between the bone sectión and a fast Po- 
laroid Land Type 57 film. Gross autoradio- 
graphs were obtained by this method after 
short exposure periods—-1 to 2 weeks; the 
image is largely the result of alpha emis- 
sions. The beta ray contribution is neg- 
ligible owing to the lesser energy deposi- 
tion. 


ANALYSIS OF LIQUID EMULSION AUTORADIOGRAPHS 


While doses were not computed, the 
degree to which the aggrégates of thorotrast 
were distributed within tissues, and 
whether the size of the individual deposits 
increased or decreased with time after in- 
jection, was of interest. The size of the ag- 
gregations was estimated in so fields, 
each 4X 10‘y?, microscopically, using dark 
field illumination. Average values were 
computed for liver, adrenal and lung. The 
number of alpha tracks per aggregate of 
thorotrast was also measured as an index 
to the uniformity of dose delivered to these 
tissues. Autoradiographs of bone were sub- 
jected to similar analysis. In a single speci- 
men sacrificed ṣo days after injection, we 
measured the proximity of the aggrega- 
tions of thorotrast to the endosteal (inner 
diaphysis) and trabecular surfaces (meta- 
physis), for this would be the skeletal tissue 
at risk. 


RETENTION OF RADIOSTRONTIUM 


The 24 hour retention of strontium 85 
was measured in the alcohol-fixed femurs 
and tibias obtained from rats which had 
previously received thorotrast and from an 
equal number of rats in the control series. 
The level of radiostrontium delivered to 
the groups of rats 1, 3 and 6 weeks following 
thorotrast administration varied from o.2 
to 1.0 uc. Because the same tissues were 
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used for microradiography and autoradiog- 
raphy, they could not be dried or ashed. 
Therefore, the data were expressed simply 
as cpm/1oo gm. body weight. Counting 
was performed in a well-type scintillation 
crystal. 

RESULTS 


A. DISTRIBUTION OF THOROTRAST 


IN SOFT TISSUES 
RETICULOENDOTHELIAL SYSTEM 


Liver. Thorotrast particles were found in 
the Kupffer cells lining the central veins 
of the lobules. A few small aggregates were 
also found in the parenchymal cells at 
the peripheral regions of the lobules. The 
largest deposits were on the order of 30 to 
šo u 1n diameter. Small areas of hemorrhage 
and disrupted cellular architecture oc- 
curred by 3 days after injection, but these 
bore little topical relationship to the sites 
of thorotrast deposition. Obvious parench v- 
mal cell damage occurred infrequently as 
judged by the tissue reaction to the von 
Kossa stain. The number and distribution 
of cells containing thorotrast in the liver 
was estimated by dark field microscopy. The 
data in Table 1 suggest that the diameter 
and number of alpha tracks emanating 
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from each deposit did not change appreci- 
ably from 6 hours to 8.5 months following 
injection. The amount of thorotrast ad. 
ministered was small, so that the changes, 
if any, might have passed undetected by 
the method emploved. However, the num- 
ber of thorotrast-laden macrophages per 
unit area tend to decrease with time. 

Previous electron microscopic studies in 
rats? have shown that a dose of thoro. 
trast nearly equivalent to that utilized in 
this Study can label nearly all the Kupffer 
cells by 4 hours. Large and small aggre- 
gates of thorotrast particles 7o A in diam- 
eter were found within cytoplasmic vacu- 
oles in the Kupffer cells and also within 
intracellular vacuoles of occasional hepatic 
parenchymal cells near bile canaliculi (a 
major route of excretion). 

Spleen. Thorotrast was found largely 
within macrophages of the red pulp. There 
was a tendency for these cells to coalesce 
at the margins of the white pulp (lympho- 
cyte generative regions) by so days. While 
the bulk of the material remained in the 
red pulp, the numbers of phagocytic reticu- 
lar cells or fixed macrophages containing 
thorotrast in the white pulp increased with 
time. It was, therefore, difficult to esti- 
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f p<o.cs compared with 8 day thorotrast rats Th 1, 2, 4. 


t Dose normalized to o.5 ml. and an exposure time of 400 days. 
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Taste II 


AGGREGATE SIZE AND NUMBER OF ALPHA TRACKS FROM THOROTRAST IN LUNG TISSUES: 





















* Data (mean S.E.) based on a count of ṣo cells. 


T Dose normalized to 0.5 ml. and an exposure time of 400 days. 


mate the size of the individual aggrega- 
tions of thorotrast. Aggregates in the red 
pulp were as large as 9o p in diameter, and 
occasionally greater than 12060 y in the 
white pulp. 

Thymus. Thorotrast particles were con- 
centrated by the reticular cells in the in- 
tralobular connective tissue, and occa- 
sional alpha tracks were observed emanat- 
ing from cortical and medullary tissue as 
early as 6 hours after injection. 

Lymph Nodes (Cervical). Thorotrast was 
acquired by isolated macrophages or by 
small groups of cells during the first 80 
days. The deposits averaged 12 u in diam- 
eter. After 7.5 months, however, thorotrast 
particles were concentrated in larger ag- 
gregates, IIO u in diameter. Compared to 
the liver, the thorotrast-laden cells were 
irregularly distributed. 


RESPIRATORY SYSTEM 


Lung. Thorotrast aggregates were lo- 
cated in some cells in the epithelial lining 
of the alveoli 6 hours after injection. De- 
posits of 5 to 10 u in diameter were also 
found in the submucosal layer of the 
bronchi. The size of the individual inclu- 
sions within lung cells, estimated 1n a few 
rats sacrificed 80 days to 8.5 months, did 
not appear to change with time (Table 11). 
The numbers and distribution of alpha 
tracks from these cells proved similar in all 
animals as well. 

Trachea. Large accumulations of thoro- 
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trast were found in the macrophages of the 
loose connective tissue surrounding the 
glandular mucosa adjacent to the tracheal 
cartilages 6 hours after injection. The cells 
containing thorotrast particles were ap- 
proximately 15 u long. 


DIGESTIVE SYSTEM 


Esophagus. Thorotrast-laden cells (6 to 
17 u) were concentrated in the lamina 
propria and submucosa of the esophagus in 
the region of the thyroid glands 6 hours 
after injection and at all subsequent 
sacrifice times. Some alpha tracks also ap- 
peared to originate in the circular muscle. 
However, sections taken with the cardiac 
region of the stomach showed no histo- 
chemical (PAS) or autoradiographic evi- 
dence of thorotrast. 

Stomach and Intestines. Thorotrast cells 
were found very infrequently in the tunica 
propria, submucosa and mucosal layers of 
the intestine at all sacrifice times. 

Pancreas. Occasional masses of thoro- 
trast particles were observed in the acinar 
cells at all times after injection; the pos- 
sibility of contamination cannot be ex- 
cluded. The septal connective tissue cells 
and the macrophages of the loose connec- 
tive tissue binding the pancreas to the 
stomach unequivocally contained thoro- 
trast particles. No thorotrast was observed 
in the islets of Langerhans. The cells con- 
taining the thorotrast were approximately 
15 to 20 u long. 
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Taste III 


AGGREGATE SIZE AND NUMBER OF ALPHA TRACKS FROM THOROTRAST IN ADRENAL TISSUE" 





Sacrifice Rat Zona Zona Zona Reticulari 
Time Number Glomerulosa Fasciculata One COE aes 
Number of Alpha | Number of Alpha | Aggregate | Number of | Number of 
Tracks per Tracks per Size jAlpha TracksjAlpha Tracks 
uà (19791 u* (16791 (u) per Deposit | per p? (1079) 
so da. 23995 289 6.3+0.3 | 4.90.4 1,170 
7.5 mo. 23991 266 £.0to.2| 6.0+0.3 1,093 
8.5 mo. 23987 — 7.30.5 | 8.50.8 — 





* Data based on counts in ṣo fields or from ṣo aggregates of thorotrast. 


t Dose normalized to o.5 ml. and an exposure time of 400 days. 


URINARY EXCRETORY SYSTEM 


Kidney. Little thorotrast was found in 
the kidney. Thorotrast aggregates were 
found in some cells of the glomerular 
epithelium after 80 days, and at this time 
the cells in Bowman's capsule were some- 
what enlarged. The tubular epithelium ap- 
peared to be degenerating in certain areas. 

Urinary Bladder. Scattered thorotrast- 
laden macrophages were found among the 
mucosal epithelial cells at all times after 
injection. The largest concentrations of 
thorotrast were in the lamina propria and 
submucosa. 


REPRODUCTIVE SYSTEM 


Testes. Cells with thorotrast inclusions 
were always found in the interstitial con- 
nective tissue between the seminiferous 
tubules. 

Accessory Reproductive Structures. No 
thorotrast was ever detected in the ductus 
deferens. However, thorotrast-laden cells 
were identified in the connective tissue 
surrounding seminal vesicles and epididy- 
mis; their distribution remained unchanged 
with time. 


ENDOCRINE SYSTEM 


Adrenal Glands. Aggregations of thoro- 
trast particles, 5 to Io u in diameter, were 
concentrated in the cells lining the sinus- 
oids—particularly in the zona reticularis— 
at all sacrifice times. Deposition in the 
other zones of the adrenal glands was 


spotty. Thorotrast was present in the re- 
gions of the medulla contiguous with the 
zona reticularis. The size of the inclusions 
of thorotrast was.estimated in a few rats 
sacrificed 50 days to 8.5 months. The data 
in Table wi, based upon counts of 5o 
thorotrast cells under dark field micros- 
copy, indicate that the deposits in the 
zona reticularis do not change size with 
time. Neither was there any significant dif- 
ference in the area. distribution of alpha 
tracks. ` 

Thyroid and Parathyroid Glands. The his- 
tology of the glands was normal at all 
times. Thorotrast was seen infrequently in 
the cells of the interfollicular connective 
tissues of. the thyroid gland at all sacrifice 
times, but no thorotrast was present in the 
parathyroid glands. | 


EXOCRINE SYSTEM 


Salivary Glands (mandibular, parotid). 
Thorotrast cells were present in the in- 
vesting loose connective tissue 6 hours 
after injection and at all subsequent sacri- 
fice times. 

Adipose Tissue. Thorotrast cells were 
always found in the connective tissue sur- 
rounding fat cells, but never in the fat 
cells per se. 


B. THOROTRAST IN SKELETAL TISSUE 
DISTRIBUTION OF THOROTRAST IN BONE 


In the long bones, aggregates of thoro- 
trast particles were detected in the macro- 
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lic. 


proximal tips of the metaphyseal trabeculae. 


phages and reticular cells of the marrow, 
and in the tissue between the metaphvseal 
and epiphyseal trabeculae. Thorotrast was 
also found in periosteal and endosteal cells 
and these regions of bone are clearly out- 
lined in contact autoradiographs (Fig. 18). 
In the Jaw, thorotrast aggregates as large 
as 20 u were found in some cells in the 
connective tissue between the bone and 
periodontal membrane. The thorotrast 
cells could be identified by their strong 
PAS staining reaction, and, in liquid NTA 
preparations, by overlying concentrations 
of alpha tracks. In the high resolution 
autoradiographs, occasional alpha tracks 
could be seen over bone and cartilage. 
Tiny aggregates of thorotrast particles were 
occasionally present in the lacunae of 
hypertrophic cartilage cells. However, be- 
cause these tissues had been fixed in for- 
malin and decalcified, we may be dealing 


days after 


r. C4) Microradiograph and (B and C) autoradiographs (B= Type A; C= Polaroid Type 57) of an unde- 
a calcified section of a femur from a rat sacrificed so 
ont. Note the intense deposition of thorotrast activity in 


ton of 0.75 ml. 


ra ee intravenous inject! 
versely across the 


the marrow transy 


an po due to the grand and 
> reser- 
vations, it seemed a ie to die the 
u niformity of dose delivered to marrow cells 
by counting the alpha tracks originating 
from the discreet aggregates of thorotrast 
particles. 

Determinations of the number of alpha 
tracks;/u? were made from the high resolu- 
tion autoradiographs (liquid NTA emul- 
sion) of femurs from rats sacrificed during 
the first şo days after injection. Analysis 
was restricted to the midshaft marrow and 
to the intertrabecular tissue 0-200 u below 
the distal epiphyseal cartilage. The data 
have been compiled in Table iv. The dis- 
tribution of alpha tracks in each region 
appeared quite similar atter 6 hours, After 
21 days, Mn ever, it was evident that there 
was much more activitv in the midshaft 
marrow. The alpha counts were quite var- 


with 


gos 
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TABLE IV 


DISTRIBUTION OF ALPHA TRACKS FROM THOROTRAST IN BONE MARROW 






































Sacrifice Time 
Following Rat Number Bone Number of Tracks Per Microns? (1075) 
Injection 
Distal Metaphysis Midshaft 
“Marrow” (Marrow) Ratio ‘ 
(DM) (MS) DM/M5 
6 hr. 240001 Femur 599 719 0.833 
21 da. Th 5 Femur s i 280 0.393 
Th? Femur 370 | 1583 6:29 
Th" l'emur 139 830 O.167 
23 da. 239971 l'emur 399 358 0.897 
28 da. This l'emur 216 1666 O.I29 
42 da. Tha Tibia 129 | 1268 O.102 
Iha Femur 105 928 0.113 
Tibia 110 1062 0.104 
£o da. 239951 Femur 398 1666 0.662 




















* Very slight retention of thorotrast at the site of injection. 
T Autoradiographs (NTB-2) exposed for 6 months. 
t Animals 4 months old at time thorotrast was injected. 


lable, perhaps due to differential retention 
of thorotrast in the tail following perivas- 
cular extravasation of the material at the 
site of injection. While animals were ex- 
cluded only when there was sufficient thoro- 
trast in their tails to be visible roentgeno- 
graphically, there may be reason to ques- 
tion the precision of injection in other rats 
as well, even when the roentgenograms 
were negative. The change in distribution 
may be due to factors other than technique. 
Our data indicate that the long bones were 
growing during the periods in question. If, 
for instance, thorotrast had been seques- 
tered in "fixed" macrophages at the ossifi- 
cation front as the bones were growing in 
length, it is likely that these marked cells 
would later appear at a site regionally dis- 
tinct from their original "niche." On the 
other hand, one would not expect the level 
of activity in the nongrowing midshaft 
marrow to change appreciablv. The data 
in Table tv suggest that this supposition is 
true, and the thesis will be discussed below. 

The autoradiographs (liquid NTB-2 
emulsion) also revealed that thorotrast- 
laden cells were more highly concentrated 
within 100 y of the endosteal surfaces than 


in the middle of the marrow cavity. The 
graph in Figure 2 represents only midshaft 
counts from a single rat (423995) sacrificed 
50 days postinjection. The data indicate 
that 40 per cent of the cellular thorotrast 
inclusions are within 30 u of the endosteum 
and that 57 per cent lie within a distance of 
40 p. This nonuniform deposition in mar- 
row which is concentrated at endosteal 
surfaces would provide a higher alpha 
radiation dose than had previously been 
expected." We further attempted to ana- 
lyze the concentrations of the different 
alpha-emitting daughter isotopes of Th?” 
by measuring track lengths in the emulsion 
according to the methods of Rotblat and 
Ward; however, these efforts were 
abandoned because the emulsion applied 
to the sections was too thin. 

The contact autoradiographs of undecal- 
cified sections of femurs from the zo day 
sacrifice (Rat #23995) showed that nearly 
all periosteal and endosteal surfaces of bone 
were labeled (Fig. 18). Yet, very little 
radioactivity had been incorporated in the 
cortical bone of the shaft. The epiphyseal 
and diaphyseal medullary cavities were 
diffusely labeled. Comparison with a micro- 
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radiograph of the identical section (Fig. 
14) reveals little activity in the distal meta- 
physis per se, but a band of activity tra- 
versed the diaphyseal ends of the trabecu- 
lae. The data in Table v indicate that the 
long bones of rats injected at 30 days of age 
were growing at a rate of 0.67 mm./wk. or 
nearly o.1 mm./day; therefore, the femurs 
should have elongated 5 mm. during the so 
days before sacrifice. This is, in fact, the 
value obtained by comparing the length of 
the metaphyseal trabeculae in the mi¢rora- 
diographs and the length of the “negative” 
autoradiographic image under the epiphy- 
seal plate. It is also of some interest to 
compare (qualitatively) the autoradio- 
graphic density in the metaphysis and mid- 
shaft regions with the marrow alpha track 
counts from the decalcified section (Table 
Iv). While these tracks cannot be trans- 
lated directly into dose for reasons men- 
tioned previously, the activity in these 
regions was similar at 6 hours and different 
thereafter. We suggested that thorotrast 
was contained in fixed macrophages. That 
growth had occurred subsequent to thoro- 
trast injection was indicated also by the 
diagonal "trail" of silver grains passing 
from the endosteum to the periosteum. 
Presumably this is due to the incorporation 
of translocated thorium and radium daugh- 
ters in a region of active endosteal bone 
growth, że., the "funnel effect" of Enlow.* 
Because the soft tissue covering the perios- 
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Fic. 2. Graph showing the proximity of thorotrast- 
laden cells to the endosteal surfaces (NTB-2 
autoradiographs) of a femur from a rat sacrificed 
so days following a single intravenous injection of 
0.75 ml. thorotrast. 


teal surface of the bone was stripped 
thoroughly prior to embedding, the perios- 
teal outline undoubtedly represents ap- 
positional growth. However, the line mark- 
ing the endosteum at the midshaft was 
probably produced in part by alpha and 


Tase V 
BONE LENGTH (cm.)* IN THOROTRAST-TREATED RATS 





Femur Control 3.20 0.04 (4) 
Thorotrast 3. II £0.03 (4) 

N.S. 
Tibia Control 3.63£0.04 (4) 
Thorotrast 3.5320.05 (4) 

p N.S. 


O= Number of rata. 
* = MeantS.E. 
N.S.= not significant. 





3.44:k0.05 (4) 
3-37 0.05 (4) 
N.S. 


3.81 X 0.04 (4) 
3.84 0.06 (4) 


Weeks of Treatment 
12 


3.940.02 (3) 
4.02: 0.09 (3) 
N.S 


3.75 £0.10 (3) 
ET E. 


4.20::0.08 (3) 
4;10:b0.2113) 
N.S. 


4.14::0.04 (3) 
4.05 £0.05 (4) 


* . * + 


glo 





liG. 3. A microdensitometric analysis cf a Type A 
autoradiograph of an undecalcified section of a 
femur from a rat sacrificed 50 days after a single 
intravenous injection of 0.75 ml. thorotrast. 


beta particles originating from the cellular 
inclusions of thorotrast and does not reflect 
a growth process. 

A quantitative estimation or the ac- 
tivity in the contact autoradiograph was 
performed by microdensitometry (Fig. 3). 
The densities varied from 0.06 to 0.25 in 
the bone. The marrow in the epiphyseal 
medullary cavity, the marrow at the proxi- 
mal tip of the metaphyseal trabeculae and 
the growing periosteal surfaces all had ap- 
proximately the same density, averaging 
o.19. Where the endosteum was not grow- 
ing but yet contained intracellular aggre- 
gates of thorotrast particles, the activity 
was approximately the same as tnat of the 
marrow (0.07). The level of activity in 
midshaft cortical bone was as low as in the 
midshaft marrow, probably because the 
cortical bone of rodents undergoes only 
appositional growth and rarely has foci of 
internal remodelling to "trap" activity. 
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Additional information about the dis- 
position of thorotrast in bone was afforded 
by Polaroid autoradiography (Fig. 1C). 
This method is verv fast owing to image 
intensification by a ZnS screen interposed 
between the bone and the emulsion. How- 
ever, resolution suffers because (a) the tis- 
sue and film are not in close apposition and 
(b) the exposed grains of Polaroid 57 film 
are on the order of 100 u compared to 
o.5 win Type A emulsions.” The image re- 
corded by the two methods is nevertheless 
in good accord, although the definition 
permitted by Type A plates is to be pre- 
ferred for analytic and esthetic reasons. 
The position of the transverse band of high 
activity in the metaphysis of the femur 
(distal) and tibia (proximal) relative to 
the epiphyseal cartilage plate was mea- 
sured by vernier calipers. The results have 


DISTANCE (cm) FROM EPIPHYSEAL CARTILAGE 
TO THOROTRAST FRONT 
Oo 
N 


O 1O 100 
DAYS SINCE INJECTION 


1000 


lic. 4. A plot of the distance of the transverse labeled 
band of thorotrast in the marrow from the epiphy- 
seal cartilages of femurs (distal) and tibias (proxi- 
mal) vs. days following a single intravenous in- 
jection of thorotrast (Polaroid Type 57 autora- 
diographs). Compare with Figure 5. 





Fic. 5. Comparison of microradiographs (left) with Polaroid Type 57 autoradiographs (right) of femurs from 
rats which had received a single intravenous injection of 0.4-0.75 ml. thorotrast at 1 month of age. (4) 
Sacrificed after 8 days; (B) sacrificed after 12 weeks; (C) sacrificed after 1 year. Note that the position of 
the labeled thorotrast front in the marrow is progressively displaced from the distal epiphyses of the 
femurs as the bones grow in length. 


been plotted in Figure 4. This graph and 
Figure 5, 4, B and C show that this ac- 
tivity band “moves away" from the growth 
cartilage with time after injection, and 
that the displacement is roughly equivalent 
to the rate at which the bones were growing 
in length. These studies appear to confirm 
the interpretation given to the Type A 
autoradiograph. It seems likely that the 
macrophages at the ossification front filter 
out the thorotrast brought via the capillary 
loops which invade the epiphyseal car- 
tilages, and that these macrophages do not 
migrate further. It is possible, for instance, 
that they are fixed in position by reticular 
fibers. It may be that the undifferentiated 
population of bone cells in the metaphysis 
—which is responsible for generating new 
macrophages at the ossification front dur- 
ing subsequent longitudinal growth—or 
new macrophages may repopulate the zone 
via the circulation. In these experiments, 
then, the position of thorotrast particles 
serves as an indirect marker for growth in 
length. It is more important, however, to 
recognize that the distribution of thoro- 
trast in marrow is nonuniform, and that 
sites in marrow and its quantity destined 
for radiochemical analysis must be chosen 
with great care. 


HISTOPATHOLOGY OF BONE DUE TO THOROTRAST 

Epiphyseal Cartilage. Demonstrable his- 
topathologic changes occurred in the bones 
of rats treated with 0.40 ml. thorotrast at 
42 days of age. The thickness of the 
epiphyseal cartilages was normal at all 
experimental periods. Although there was 
perhaps a slight reduction in the height of 
the columns of cartilage cells, longitudinal 
growth of bone was unimpaired (Table v). 
One week following thorotrast injection 
(0.40 ml.), the cartilages of 2 rats (Th 1, Th 
4) showed transverse rents between the 
zones of proliferating and hypertrophic cells 
which were similar to the defect occurring 
in osteolathyrism (Fig. 6)? Three weeks 
after injection, nodules of cartilage were 
observed in the epiphyseal marrow cavity 
(Th 11, Th 28), and plugs of acellular 
degenerate cartilage matrix were present in 
the zones of resting and proliferating cells 
(Fig. 7). The aberrant tissue stained deep 
red by the PAS method, as did the normally 
calcified intercolumnar matrix and the cal- 
cified cores of metaphyseal trabeculae. 
Microradiographs also showed that the 
plugs were heavily calcified (Fig. 8). Six 
to 21 weeks after injection, cartilage 
nodules were found between the growth 
plate proper and the transverse epiphyseal 





liG. 6. Photomicrograph of a lesion in the proximal 
tibial epiphyseal cartilage plate from a rat sacri- 
ficed 8 days after a single intravenous injection 
of 0.5 ml. thorotrast. (Hematoxylin-eosin, and 
azure II X63.) 


bone. Moreover, the wide plugs extended 
through the full thickness of the cartilage 
and were continuous with the cartilage in 
the primary spongiosa and trabeculae 
(Fig. 7). Plugging became somewhat more 
severe in the tissues examined 6 months 
after thorotrast injection. They could not 
be seen in the cartilages of rats sacrificed 
after 14 months; at that time, the growth 
apparatus was very thin, its cells irregu- 
larly disposed, and it was sealed off by a 
transverse subchondral bony plate in the 
metaphysis. Certain areas of the older 
cartilages contained masses of cells which 
had not been removed by vascular invasion 
in the normal fashion. 

Endochondral Ossification. The appear- 
ance of the ossification front reflected the 
development of defects in the cartilage 
plate. While vascular invasion proceeded 
evenly across the metaphyseal face of the 
cartilage at early times, the front became 
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less regular 3-6 weeks after injection. This 
was apparently due to the fact that the 
acellular cartilage plugs were not resorbed. 
Similarly, while the metaphyseal trabeculae 
which formed in the process of endochon- 
dral ossification appeared normal at first, 
they subsequently became more massive 
and longer than those in control bones (ow- 
ing to the inclusion of broad plugs). The 
abnormal length of the trabeculae was 
probably due to a failure of resorption. The 
trabeculae in the thorotrast-injected rats, 
then, contained more cartilage and this 
was also true for the compact bone of the 
shaft, 7.e., some trabeculae became incor- 
porated at the endosteum as the bones grew 
in length. Few trabeculae persisted at 
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lic. 7. Photomicrograph of a plug of degenerate 
cartilage in the distal femoral epiphyseal cartilage 
of a rat sacrificed 1 week after a single intravenous 
dose of o.5 ml. thorotrast. Note that the "plug" 
contains a tongue of cellular matrix which pro- 
jects into the metaphysis. The rows of chondro- 
cytes adjacent to the "plug" are disorganized. 
(PAS Stain X63.) Compare with Figure 8. 
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midshaft level after the older cartilage 
plates became sealed off. Normal numbers 
of osteoclasts lined the surtaces of the 
trabeculae and endosteum in the first 12 
weeks of treatment, but they became less 
abundant after 6 months: however, there 
was some residual remodelling. 

The microradiographs of the undecalci- 
fied sections served to confirm plugging and 
thickened trabeculae, and revealed intra- 
cellular particles of thorotrast along the 
endosteum in the marrow cavity. These 
could be distinguished from artifacts (dust 
or impurities in the emulsion) since they 
did not change their positions when the 
same sections were microradiographed a 
second time. Gross radiographs of femurs 
from 2 rats (No. 23989 and 23999) sacri- 
ficed 14 months after thorotrast treatment 
suggested that the thickness of the cortices 
had become quite irregular (Fig. 9, 4 and 
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iic. 8. Microradiograph of an irregular "plug" of 
degenerate cartilagein the distal femoral epiphyseal 
cartilage of a rat sacrificed 3 weeks after a single 
intravenous dose of o.z ml. thorotrast. Note that 
the plug is heavily calcified (X63). Compare with 


— 


Figure 7 
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Gross radiographs of femurs from two rats 


iG. CJ. 
sacrificed 14 months after thorotrast injection. 
(zf) Thorotrast-injected; (B) control. 


B). The femur alone appeared mottled; 
the tibias appeared normal. The microra- 
diographs and histologic preparations indi- 
cated that the irregularities were due to 
hypertrophy of endosteal bone. The endos- 
teal ridges ran irregularly along the length 
of the bone. 

Effect of Thorotrast on Bone Growth. The 
lengths of the femurs and tibias of rats 
sacrificed during the first 12 weeks after 
an intravenous dose of thorotrast (0.40 ml.) 
were not significantly different from their 
uninjected controls. The average values 
from groups of 3 to 5 rats have been sum- 
marized in Table v. 

24 Hour Retention of Radiostrontium. The 
data in Table v1 show that the bone burden 
of thorotrast has no important effect upon 
the 24 hour retention of Sr*. Inasmuch as 
the sequential high resolution autoradio- 
graphic studies by Hammarstrom and his 
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TABLE VI 


24 HOUR RETENTION OF STRONTIUM 85 IN FEMURS AND TIRIAS* 


(CPM/100 gm. body weight) 











zË 
















Weeks of Treatment 




















Femur Control 4,1131: 177 (3) 1,835 92:4) 229+ 11 (3) 
Thorotrast 3,914 t 207 (4) ' 2,0903: 235 (4) 215 £15 (4) 
p N.S, N.S. N.S. 
Tibia Control 35303 £331 (3) 1,355 101 (4) 186+ 31 (3) 
Thorotrast 2,484 + 206 (4) 1,686+ 281 (4) 179 +26 (4) 
p N.S. N.S. N.S. 
(J= Number of rats. 
* c Mean tS. E. 


€: 5 Administered dose of Sr» 1.0 uc/100 gm. body weight. ° Administered dose of Sr®= 0.02 uc/100 gm. body weight. 


N.S.= not significant. 


co-workers? on Sr® rats have shown that 
most of the activity is in the cortex 24 
hours after injection, our findings indicate 
that thorotrast does not affect the activi- 
ties of the bone cells governing formation 
and resorption during the first 6 weeks. 


DISCUSSION 


The fact that thorotrast remains in tis- 
sues long after deposition is not a new 
observation. Tissue surveys in man and 
experimental animals have shown similar 
results. It has also been recognized that 
the inclusions of the parent Th?? within 
cells of the reticuloendothelial system pro- 
vide a source from which there isa constant 
infusion of alpha; beta and gamma ernit- 
ters into the body. Each of these emitters 
may then be translocated to favored ana- 
tomic sites. Little is known about the 
residence time or the time at which radio- 
active equilibria of these daughters are 
achieved in different tissues. This is, of 
course, dependent in part upon the age of 
the thorotrast preparation administered. 
While in this study, the microscopic pat- 
tern of thorotrast deposition in soft tissues 
was quite similar to that previously re- 
ported, the dose of thorotrast administered 
was much less than the amount injected by 
other investigators who have induced 
pathologic changes in diverse organs. In 
general, the histology of the tissues was 


unaffected by the dose employed. We did 
not observe tumors of liver or spleen.?:191! 
However, thrombohemorrhagic lesions 
were found in liver and kidney 3 days 
after injection, and anomalies of this type 
were reported by Gabbiani ef 4/5 within 
the same time period. The fibrotic changes 
observed in the spleen of man ?!* were not 
present in our rats. It would, in fact, have 
been quite unusual if extensive soft tissue 
changes had been found in this study. 
Pathology has not ordinarily been observed 
until 6-10 months after injection in labora- 
tory rodents. Our observations rarely ex- 
tended beyond 6 months. 

Interest in this study focused upon the 
effects “of. thorotrast on skeletal develop- 
ment. Marinelli and Lucas* estimated that 
bone from human thorotrast cases con- 
tained approximately o.ç per cent of the 
body content of Th??, Since there is vir- 
tually no excretion of thorium dioxide or 
translocation to bone from the reticu- 
loendothelial system, the amount of the 
injected Th?? in these rat bones was prob- 
ably on the order of 0.088 myc. Perhaps 
only 2 per cent of the injected Th”: is 
deposited in bone immediately after injec- 
tion, for along with Ra*?5, the bulk of 
these long-lived isotopes are bound to the 
thorotrast particles and are sequestered in 
the liver and spleen. It has been further 
estimated? that most of the Th™® (half 
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rad gi ae) sone in oon at ames 
Bud Ras (adi life= » vears). Parr? 
noted Ux a t large propor tion Por the Ra a 


life ( E davs) and aes not (n Kidd 
to exert a cane n on skelet al 
little effect on the: rate we e M 
growth (femurs and tibias) at the 'dose 
employed. Because the cells in the epiphy- 
seal growth cartilages ( — growth appara- 
tus) govern the rate at which a bone mav 
elongate, one mav conclude that thorotrast 
had little influence over the mitotic po- 
tential of chondrocytes. This assumption 
appears to be true in general for liver 
cells as well, where thorotrast is concen- 
trated and more ubiquitously distributed! 
However, Lübke!5 reported a slight in- 
crease in liver cell mitoses 3 davs after 
thorotrast injection and described the 
discharge of “Thorium-nuclei” from divid- 
ing cells. While alpha tracks were occa- 
sionally found over dividing cartilage cells, 
only electron microscopy could tell us if 
there were any thorotrast particles re- 
maining in the cells. It is most likely that 
we were dealing solely with the deposition 
of translocated daughters of Tht. Barnett 
and Palfrey’ introduced thorotrast into 
rabbit knee joints and were unable to find 
thorium in chondrocytes by electron micros- 
copy. Some chondrocytes in the superficial 
zones showed degenerate changes within 
hours after injection, and the cartilage 
matrix tended to fray and slough- off. 
Thorotrast penetrated 3 u into the matrix 
24-38 hours after administration, but 
degenerative cell and matrix changes oc- 
curred in advance of the physical penetra- 
tion of thorium. Because the calculated 
alpha dose delivered to the cells appeared 
too small to account for degradative 
phenomena, the authors suggested that 
thorium interfered with the passage of nu- 
trients from the synovial fluid required for 
tissue viability. Zedgenidze and Amosov? 
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administered pem large doses of thoro- 
trast (40-50. ml./2 months) to young 
growing rabbits intravenously . " Rapid and 


massive deposition of thorium in the 
growth zones" occurred, causing acute 


radiation lesions of the epiphysis and knee 
Joints, wide foci of bone dissolution in the 
growth zones, epiphyseolysis and path- 
ologic fractures within the first month. 
Osseous damage seemed to be directly 
related to the amount of absorbed thorium. 

The extensive lesions incurred in a few 
of the rat cartilages during the first week 
after thorotrast injection did not appear 


due to faulty tissue nutrition. Radiation 
damage also seemed unlikely. We ad- 
ministered o.r gm. (1 mg./gm. body 


weight) thorium to young rats (100 gm.) 
compared to the 11 gm. (5.5 mg./gm. 
body weight) injected by Z edgenidze and 
Amosov, *' and the alpha dose to the skele- 
ton would have E correspondingly 
smaller. Moreover, we have demonstrated 
that the major reservoir of activity in 
the growth zones (metaphysis) becomes 
more remote from the growth cartilage 
with time in a growing animal. Relative 
to nutrition of cartilage, joint nutrition is 
apparently dependent upon the flux of 
synovial fluid in and out of articular 
cartilage by intermittent pressure and bv 
diffusion from the underlying bony end- 
plate.? The same cannot be said for 
growth cartilage which is nourished by 
vessels entering the marrow cavity at the 
proliferative epiphyseal end of the cell 
columns. If blood flow through these vessels 
were impeded, we would have anticipated 
derangement of cell columns (and perhaps 
cell death). This did not occur. However, 
a few columns of hypertrophic cells did 
project into the primary spongiosa after 
several months, perhaps indicating minimal 
damage to metaphyseal vessels.” 

The principal skeletal anomalies de- 
tected early in this study were (a) wide 
calcified plugs of degenerate acellular 
cartilage in the growth apparatus, (b) 
faulty endochondral ossification owing to 
the presence of the plugs which failed to 
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resorb and (c) thickened confluent trabec- 
ulae in. the metaphysis. After 6 months, 
ridges formed on the endosteum. Thus, the 
skeletal changes became apparent at a time 
when soft tissue changes were negligible. 
The late overgrowth of the endosteum in 
rats may be compared to the longitudinal 
striations seen radiographically by Looney!’ 
in human bone 10-19 vears after thorotrast 
injection. 

While no thorotrast-related tumors were 
found in this studv, we have reviewed the 
literature to determine if anv of the skeletal 
anomalies could be considered pretumorous 
changes. Selbie** reported an osteosarcoma 
in a mouse (group of 60 animals) g months 
after two subcu s neous injections of thoro- 
trast (each o.1 ml.). It is possible that this 
osteosarcoma developed quite indepen- 
dently of thorotrast, for the bulk of the 
injected activity would probably have 
been retained in the soft tissue. Zak and 
his co-workers? observed an osteolvtic 
fibrosarcoma of the ninth thoracic vertebra 
in à patient 21 vears after thorotrast treat- 
ment; the tumor contained thorotrast- 
laden macrophages, but the adjacent inter- 
vertebral disks were normal. Hasterlik and 
Finkel" note that resorptive lesions in 
human bone are rather typical of the radia- 
tion damage induced by radium. Tsuva 
el al.” reported an osteogenic sarcoma (with 
liver metastases) in the pelvis of a 40 vear 

old male 19 vears after an injection of 
thorotrast for hepatolienography. While 
thorotrast was seen in the marrow, the 
tissue was not fibrotic. Because the i isotope 
retention in the bone was small and liver 
metastases were present, there is always 
the possibility that this was a bone tumor 
quite unrelated to thorotrast. Osteolysis of 
long bones of thorotrast rabbits with 
changes resembling fibrotic osteodystrophy 
was recorded by Zedgenidze and Amosov.? 
In rabbits, the pretumorous changes were 
related to the amount of absorbed thoro- 
trast, and tumors developed at sites where 
thorium was concentrated maximally. Ra- 
diation necrosis dev eloped i in 2 weeks after 
a single massive dose of 5 ml. thorotrast. 


David J. Simmons, Helen Cummins and Edwin ? 





virdlinger Avoust, 1968 
Wenz? and Zedgenidze and Amosov?? noted 
thorotrast deposition in blood vessel walls, 
and studies by others suggest that thoro. 
trast increases capillary permeability.?6* 
Damage to the vascular system appears 

to bea o of the suspending medium 
(dextran) alone. Particles of thorium di- 
oxide are sequestered in vesicles within 
endothelial cells and subendothelial spaces, 
but they do appear to alter the ultrastruc- 
ture of endothelial cells within 48 hours 
afte? injection?" Wenz? cited a more direct 
relationship between an intravenous injec- 
tion of thorotrast (0.025~1.0 gm. thorium) 
and the incidence of skeletal tumors. How- 
ever, this conclusion was based on a rela- 
tively small sample, że., 4 rats from a group 
of 84 animals. Three were illustrated with 


data relative to dose and latency time: 
Dose of Latency 
l'umor Thorium Time 
(gm.) (years) 
Lower sacral vertebrae Oxo 126 
Right scapula 0.025 E 
Oe 2.00 


Femur osteosarcoma 


Moreover the ae of rats developing 
tumors of all kinds was not related to dose. 
However, the fact that survival at high 
doses was shorter than at low doses may 
explain why no bone tumors appeared with 
0.25,0.5 and 1.0 gm. administered thorium. 

The etiology of the damage to the endos- 
teum in this experiment is uncertain. It is 
difficult to compare the apparent effects of 
radiation incurred by human bones which 
were generally not growing (in length) at 
the time thorotrast was anms and 
the damage incurred by those of the rats 
which were growing. If in the rats, some 
of the tiny capillaries supplying the end- 
osteum were either plugged by thorotrast 
particles or destroyed by radiation, sufh- 
cient collateral circulation must have 
existed to maintain normal histology in 
the first year after injection. If vascular 
damage became more severe with time, the 
resultant malnutrition (hypoxia) might 
have stimulated the formation and ac- 
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tivity of osteoblasts.**?5* Alternately, in 
view of thorotrast-augmented capillary 
permeability, Bassett? has shown that the 
combination of compaction and high oxy- 
gen tension 74 vitro can also lead to bone 
formation. A third possibility is that the 
skeletal changes observed in the rats 
treated with thorotrast are due to a chemi- 
cal interaction between Th?? and the or- 
ganic components of bone. When adminis- 
tered in a citrate buffer solution, Th?’ binds 
to collagen and/or mucopolysaccharides.? 
However, in the present study, we adminis- 
tered a very small mass of Th? relative to 
Th*?; most of the Th?5 was bound to 
particles of thorotrast and could therefore 
be expected to have a very different pattern 
of distribution. At least in the period of 
time this experiment was performed, there 
did not appear to be any specific radiation- 
induced changes in the skeletons. 


SUMMARY 


Young growing rats were injected intra- 
venously (tail vein) with colloidal thorium 
dioxide (thorotrast, 0.4-0.75 ml.) and the 
disposition of the material in the body was 
traced at various times after injection by 
autoradiographic techniques. In bone, the 
injected material was filtered from the 
blood and sequestered by macrophages in 
the marrow and intertrabecular regions. 
The distribution of these cells was nonuni- 
form, and the autoradiographic pattern 
seemed to reflect growth processes. In the 
metaphysis of the long bone, the labeled 
cells (in fixed macrophages?) formed a band 
of high activity which became further re- 
moved from the epiphyseal cartilages with 
time, due to continued endochondral ossifi- 
cation. The rate at which the bones of the 
thorotrast-treated rats grew in length was 
normal. Nevertheless, irregular foci of 
endochondral bone formation were ob. 
served due to the formation of plugs of 
degenerate cartilage in the growth car- 
tilages during the first 6 weeks, and focal 
hypertrophy of endosteal bone occurred by 
12 months. The etiology of the histologic 
change is obscure. 
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PROTECTING DEVICE FOR RADIUM 
STORAGE DRAWERS* 


By PAUL H. BEDROSIAN, Pu.D. 


MONTGOMERY, ALABAMA 


HILE not always documented, ra- 

dium incidents have frequently oc- 
curred in which sealed radium = sources, 
particularly needles and cells, were acci- 
dentallv sheared, bent or broken bv the 
closing action of the drawers in which’ thev 
were stored. Bent sources resulting from 
such treatment mav not pose a serious 
problem, but repeated bending could even- 
tually lead to source rupture and loss of 
radon and radium. Broken or sheared 
sources, however, represent an immediate 
radiologic health problem because radium 
would likely be released from them. If 
proper action is taken quickly with these 
releases, little or no contamination may 
exist beyond the area of the accident. 
Otherwise, widespread contamination could 
easily result. Inasmuch as the control of 
such releases and the eventual decontami- 
nation may involve the services of Federal, 
State, local and private radiation special- 
ists, the costs for such operations could 
range to several hundred thousands of 
dollars. The rupture, therefore, of a single 
source may be a significant economic prob- 
lem as well as a radiation hazard. 

A positive method which can be used to 
prevent sealed sources from being damaged 
under these conditions 1s to attach a 
stopping device to the drawer of the storage 
container. The purpose of such a device 
would be to automatically prevent the 
drawer from being closed when sources are 
not properly seated. Until the sources are 
positioned correctly or removed from the 
drawer, the stop mechanism would be 
Operative. 

Development of such an apparatus, 
pictorial perspective of which is shown in 
Figure 1, has been accomplished by the 





lic. i. Protective device with constituent parts 
designated as follows: A. Attachment bar, B. 
Frame, C. Vane (spring loaded), D. Vane pin, 
E. Cam (spring loaded), F. Frame handle. 


Radium Technology Unit of the South- 
eastern. Radiological Health Laboratory, 

Although a prototype has been designed 
for attachment to the ordinary lead drawer 
which is about 2 inches wide, the device 
may be fabricated in widths and lengths to 
match a variety of storage compartments. 
The operation of this safety device which 
has been successfully tested is as follows: 

By means of the attachment bar (Fig. 1), 
the frame and its constituent parts can be 
so fixed to the source compartment that 
they will not interfere with the normal 
action of the drawer. In addition, the frame 
can be safely swung open or closed by use 
of tongs or other long-handled tools as 
shown in Figure 2. 

When the drawer is open and the 
sources lie properly within their compart- 
ments, the frame may be lowered on them 
and the drawer may be safely closed (Fig. 
3). If any of the sources, however, protrude 
bevond the top of the drawer, the vane 
within the frame will be pushed up by them 
as the frame descends. An upward move- 
ment of about 1 mm. is sufficient for the 


* From Southeastern Radiological Health Laboratory, Montgomery, Alabama, 
National Center for Radiological Health, Public Health Service, U. S. Department of Health, Education, and Welfare, 
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2. Frame of device may be easily lifted with 
tongs by use of frame handles. 





Fic. 3. When sources are properly positioned, frame 
can be completely lowered permitting drawer to be 
closed. 


vane pin to disengage the spring-loaded 
cam and allow it to spin freely into the 
vertical position. The cam will elevate and 
lock the frame so that it will obstruct the 
closing of the drawer (Fig. 4), and thereby 
prevent damage to the sources. 

Before the drawer can be closed, the 
frame must first be raised to its maximum 
open position, the sources correctly seated, 
the cam recocked, and the frame then com- 
pletely lowered over the sources. Recocking 
the device is done by sliding the tip of the 
tongs along the frame while it 1s in its open 
position (Fig. 5) and rotating the cam until 
it fits flatly into its slot. When the cam 
reaches the cocked position, the spring- 
loaded vane will automatically seat the 
vane pin into the cam and retain it. 


Paul H. Bedrosian 


AUGUST, 1968 





Itc. 4. When sources protrude beyond safe limit, 
devece becomes operative and prevents closing of 
drawer. 





FIG. 5. Device may be cocked by sliding tongs for- 
ward along frame as shown. 


The device is made of stainless steel and 
aluminum parts for ease of cleaning and 
rugged construction. It may be fastened 
easily to existing storage drawers and 
readily taken off for cleaning or other pur- 
poses. Either the attachment bar, and con- 
sequently the entire unit, may be removed 
from the drawer or the frame and its parts 
may be separated by disengaging them 
from the attachment bar. 

This positive-protection device can be 
used to prevent damage and rupture of 
radium sources in storage handling. The 
device is readily adaptable for operation on 
existing storage drawers. 

Southeastern Radiological Health Laboratory 
P. O. Box 61 


Montgomery, Alabama 36101 
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BREAST THERMOGRAPHY* 
By HAROLD J. ISARD, M.D.,t and RUTH SHILO, M.D.t 


PHILADELPHIA, PENNSYLVANIA 


TILIZATION of thermography as an 

adjunctive procedure in the study of 
breast lesions has been recommended? and 
reports indicate that the addition of this 
discipline has resulted in an improvement 
in diagnostic accuracy.! Our routine “breast 
study" now includes a roentgenographic 
examination in both the lateral and cranio- 
caudad projections and thermographic 
studies in the frontal and oblique positions. 
Currently, we are examining approximately 
3,000 patients annually so that a wide ex- 
perience in reviewing thermograms of the 
breast is being rapidly accumulated. In 
menstruating women no effort is made to 
perform the breast study at any specified 
time during the cycle so that it is reason- 
able to consider to what extent thermog- 
raphy may reflect the various stages of 
hormonal influence. In order to ascertain 
whether such influences might alter the 
thermographic pattern and contribute to 
the complexities in the interpretation of the 
thermogram, the following experiment was 
carried out. 


MATERIAL AND METHOD 


Ten apparently healthy volunteers rang- 
ing in age from 20 to 43 years agreed to 
subject themselves to breast thermography 
at weekly intervals during the menstrual 
cycle. The initial study was made at the 
beginning of the period and the subsequent 
studies at approximately 7 day intervals. 
One volunteer inadvertently missed one 
examination so that a total of 39 thermo- 
grams were available for review. A code was 
established whereby the readers had no 
knowledge of either the subject or the se- 
quence of the studies, and at the completion 
of the examinations the thermograms were 
shuffled and presented for correlation. The 


readers were to attempt to select the 4 
thermograms belonging to each of the indi- 
viduals; also, if possible, a sequential order 
in relation to the menstrual cycle was to be 
arranged. 


RESULTS 


Unfortunately, the technique of thermog- 
raphy is still lacking in precise standard- 
ization so that no two thermograms, espe- 
cially when performed on different days, 
have identical contrast and brightness. 
This probably reflects not only the in- 
strumentation, but also the surrounding 
ambient temperature and inherent human 
physiologic variations. Notwithstanding, it 
was possible to correlate the various ther- 
mograms into IO separate piles, one for 
each of the individuals, with 100 per cent 
accuracy. The vascular pattern of each 
breast is so constant that despite the dif- 
ferences in the brightness and contrast of 
the thermograms obtained at weekly inter- 
vals, the breast could still be identified 
(Fig. 1, 4-D; and 2, 4-D). In this regard we 
have frequently observed the lack of change 
in the breast thermogram in those patients 
who return for re-examination months 
later: an individual may actually be recog- 
nized as though by a fingerprint (Fig. 3, 4 
and B; and 4, 4 and B). No two breasts of a 
person are thermographically identical and 
while there may be similarity in their pic- 
torial display (Fig. 5), often as not, the heat 
pattern of one breast is quite different from 
that of the other (Fig. 6). 

Correlation of the phase of the menstrual 
cycle with the appearance of the breast 
thermogram could not be considered ac- 
curate. In 5 of the women increased vas- 
cularity was apparent in those thermo- 
grams obtained 1 week prior to onset of the 


* From the Division of Radiology, Albert Einstein Medical Center, Philadelphia, Pennsylvania. 
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Fic. 1. (4-D) A 25 year old female. A prominent vascular pattern is clearly identifiable in all 4 thermograms 
despite variations in contrast and brightness. Light areas indicate heat as contrasted to cooler dark 
areas. 





Fic. 2. (4-D) A 21 year old female. Normal thermograms with less prominent vascular pattern than in 
Figure 1 are demonstrated. Note difference in vascularity between B, 1 week after onset of menstrual 
period, and D, 1 week prior to onset. 
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menses, while the studies made 1 week after 
onset seemed the least vascular (Fig. 2, B 
and D; 7, 4 and B; and 8, 4 and B). This in 
no way interfered with recognition of the 
basic thermographic pattern. 


DISCUSSION 


The thermographic examination is en- 
tirely innocuous and requires no external 
application of radiation. It depends upon 
inherent infrared emission and the resulting 
thermogram is a pictorial recording pf the 
skin temperature, Application of the dis- 
cipline of thermography to the study of the 
female breast was stimulated by the ob- 
servation of an increase in the tempera- 
ture of the skin overlying a cancer of the 
breast.*5 The thermographic pattern of the 
normal breast must reflect numerous fac- 
tors; including blood supply, metabolism, 
and physiologic changes—the result of 
hormonal influence in the menstruating 
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Fia. 3. A 53 year old female. Identifiable thermo- 
grams with no appreciable change. (4) Initial 
study. (B) Reexamination 8 months later. 
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Fic. 4. A 42 year old female. Note homogeneous 
warm (light Jarea, the result of a previous mas- 
tectomy. The remaining breast is unchanged. 
(A) Initial study. (B) Re-examination 6 months 
later. 


woman. It is reasonable to presume that 
the supervention of pathologic conditions, 
benign or malignant, might produce addi- 
tional effects of varying degree but suffi 
cient to alter the pre-existing picture. Estab- 





Fic. 5. A 42 year old female. The thermographic 
patterns of breasts are not identical but are rather 
similar. 
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Fic. 6. A 38 year old female. Dissimilar 
breast patterns are shown. 


lishment of a normal pattern for an indi- 
vidual conceivably could serve as a baseline 
study for future comparison examinations 
and any deviation from the norm would 
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Fic. 7. A 43 year old female. (4) The vascular pat- 
tern is accentuated 1 week prior to onset of 
menses, (B) One week after onset of menses, the 
pattern is identifiable but less vascular. 
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alert the physician to perform a detailed 
physical examination of the breast and also 
obtain a mammographic study. 

Our results indicate that each individual 
does have an identifiable thermographic 
breast pattern that jis clearly recognizable 
during the menstrual cycle despite some 
variations in the degree of infrared emis- 
sion. The inability to correlate more ac- 
curately the thermographic pattern with 
the phase of the menstrual cycle could be 
important in a research project such as a 
study of the physiologic behavior of the 
mammary gland, but it does not seem to be 
of any particular significance in the clinical 
management of lesions of the breast, espe- 
cially the malignant lesions. However, better 
correlation can be expected with continued 
improvement in equipment and instru- 
ments which will result in enhancement of 
the details of the thermograms so that 


Fie. 8. A 37 year old female. (4) One week prior 
to onset of menses. (B) One week after onset 
of menses. 
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minor changes in the pictorial display will 
be more readily appreciated. 


SUMMARY 


The thermographic pattern of the human 
female breast in health is sufficiently con- 
stant so that it can be readily identified in 
an individual not only from week to week 
during the menstrual cycle, but actually 
from year to year. There is frequently a 
dissimilarity in the patterns of the two 
breasts of an individual. ° 

In only half of the cases studied was 
there an indication of correlation of the 
thermogram with the phase of the men- 
strual cycle. 

The question is posed whether the estab- 
lishment of a baseline thermogram might 
be important for comparison purposes at a 
future time for either an annual breast 
survey or examinations for clinical sym- 
ptoms. 
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4 EDITORIA L S x 


INSTRUCTION COURSES OF THE SIXTY-NINTH 
ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


RESIDENT-ELECT Stephen W. 

Brown, Chairman of the Program Com- 
mittee, asked Dr. Harold O. Peterson, 
Director, and Dr. Donn G. Mosser, Asso- 
ciate Director of the Section on Instruction, 
to continue the traditional policy of the 
past by arranging the Instruction Courses 
for the Sixty-ninth Annual Meeting of the 
American Roentgen Ray Society, which is 
to be held at the Jung Hotel, New Orleans, 
Louisiana, October 1—4, 1968. 

These courses, which were initiated by 
Dr. Edward L. Jenkinson, President-Elect 
of the Fortieth Annual Meeting of the 
Society in Chicago in 1939, have played 
since then, year after year, an ever in- 
creasing role in the over-all success of the 
Annual Meeting. The Society was indeed 
fortunate in having three outstanding 
Directors, who during these nearly three 
decades have shaped the pattern of the 
courses, made all the necessary arrange- 
ments for their delivery, and usually se- 
lected the most competent and authorita- 
tive Faculties to deliver them. These Di- 
rectors were: Dr. B. R. Kirklin, 1939-1948; 
Dr. H. M. Weber, 1948-1957; and Dr. 
Harold O. Peterson, 1957- to the present 
(with the exception of 1964, the year of his 
tenure of office as President-Elect, when 
Dr. Donn G. Mosser substituted). 

The courses this year are the largest in 
number and—judging by a perusal of the 
abstracts on the following pages—the most 
instructive in the Society’s history. They 
reflect magnificently the amazing progress 
that is being made in our time in all 
branches of clinical radiology, research, and 
the allied sciences of technology, methodol- 
ogy, radiobiology, radiochemistry and 


other disciplines of similar achievement. 
Some of the courses will be presented by 
teams of physicians, emphasizing the ne- 
cessity for cooperation between members of 
various specialties or subspecialties in 
achieving the optimum results. 

Dr. Harold O. Peterson, Director of the 
Section on Instruction of the Sixty-ninth 
Annual Meeting, and Dr. Donn G. Mosser, 
Associate Director, have spared no time or 
effort in selecting as Instructors the most 
renown authorities in their fields, and have 
succeeded in assembling a most distin- 
guished Faculty. In conforming with Dr. 
Peterson’s intent, the courses will be con- 
ducted in a relatively informal manner, 
allowing, insofar as possible, audience par- 
ticipation. 

The Section will present, this year, a 
total of 58 courses: 16 each on Tuesday and 
Wednesday; 17 on Thursday; and g on 
Friday. Some of the courses will be given 
in 2 sessions. The following is the distribu- 
tion according to categories: (1) Diag- 
nostic Roentgenology, 20 single period, and 
10 double period; (2) Therapeutic Radi- 
ology, 12 single period; (3) Nuclear Medi- 
cine, Radiobiology, Physics and Ultra- 
sound, 6 single period courses. 

The Meeting Rooms in which the courses 
will be held are large, and all are air-condi- 
tioned. The respective assignments will be 
found at the Special Registration Desk. 

A complete list of the Faculty and a brief 
abstract of each course, as well as the 
schedule of the courses and the registration 
form with the necessary instructions, are 
published elsewhere in this 1ssue of the 
JOURNAL. 

An early registration is recommended. 
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HAROLD G. REINEKE, M.D. 
1897-1968 


HAROLD G. REINEKE died on May 
16, 1968, in Cincinnati, Ohio. 

He was born July 30, 1897, the son of a 
physician. From 1915 to 1917 he attended 
Carleton College, Northfield, Minnesota. 
Following this he entered the United States 
Army as a private in the Medical Corps 
during World War I. He received his B.S. 
in 1921, B.M. in 1922 and M.D. in 1923, all 
at the University of Minnesota. 

On January 24, 1922, he married Ruth 
Catherine Olsen. They later moved to 
Cincinnati, Ohio, where Dr. Reineke did 


postgraduate work in Medicine at the 
Cincinnati General Hospital in 1924-25. 
Following this, he took his Residency in 
Radiology at that hospital from 1926 
through 1929. He became Assistant Di- 
rector of the Radiology Department, and 
then Director of this Department at the 
Cincinnati General Hospital, a position 
he held until 1951. 

In 1939 he joined the offices of Drs. 
Doughty and Bader and later became 
senior member of this firm. 

Dr. Reineke was Radiologist at the 
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Christian Holmes Hospital from 1929 to 
1959; Radiologist at Deaconess Hospital 
1944-66 and Chief of Staff at this hospital 
1955-66; Consulting Radiologist at Long- 
view Hospital 1937-45; Consulting Radiol- 
ogist at Chronic Disease Hospital 1938-45; 
and on the Radiology Staff at The Christ 
Hospital 1944-68. 

His teaching appointments included: 
Instructor of Radiology at the University 
of Cincinnati 1929-34; Assistant Professor 
of Radiology 1934-47; Associate Professor 
of Radiology 1947-53; Professor of Clinical 
Radiology 1953-66; Professor Emeritus of 
Clinical Radiology 1966-68. For years he 
taught a very popular course in Radiology 
to the Medical Students as well as supervis- 
ing Radiology Residents. He contributed 
numerous articles to the literature. 

His membership in Medical Societies in- 
cluded: Cincinnati Academy of Medicine 
of which he was Treasurer 1942-43 and 
Trustee in 1944; Ohio State Medical Asso- 
ciation; American Medical Association of 
which he was Delegate to the 7th Interna- 
tional Congress of Radiology in Copen- 
hagen in 1953 and Delegate to the oth In- 
ternational Congress of Radiology in Mu- 
nich in 1959; Charter Member of the 
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Greater Cincinnati Radiological Society 
and President of this organization in 1960; 
Charter Member of the Ohio State Radio- 
logical Society and President in 1946. He 
was a member of the American Roentgen 
Ray Society and President of this organ- 
ization in 1960; and of the Radiological 
Society of North America and its Vice- 
President in 1952. 

His civic interests were many. For years 
he directed the radiologic services of the 
National Medical Council of Frontier 
Nursing Service in Wendover, Kentucky. 
He was a member of the Seventh Presby- | 
terian Church of Cincinnati. His social 
activities included membership in the 
Sigma Nu Fraternity, Masons, Rotary 
Club and the University Club of Cincinnati. 
He loved to travel and was an avid gar- 
dener. 

With the death of Harold G. Reineke or- 
ganized Radiology has lost one of its most 
staunch supporters, and his students and 
colleagues, a beloved teacher and friend. 


, CHAPIN Hawer, M.D. 


Radiology Department 
The Christ Hospital 
Cincinnati, Ohio 45219 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


Harod O. Peterson, M.D., Director 
Donn G. Mosser, M.D., Associate Director 


Titles and Abstracts of Courses Offered 
Sixty-ninth Annual Meeting 
Jung Hotel, New Orleans, Louisiana 
October 1—4, 1968 


Tur Instruction Courses for the Sixty- 
ninth Annual Meeting of the American 
‘Roentgen Ray Society will be held on Tues- 
day, Wednesday and Thursday afternoons, 
October 1, 2 and 3 at 3:00 P.M., and Friday 
afternoon, October 4 at 1:30 P.M. Each 
course will be of 9o minutes' duration and 
no other official activity will be scheduled 
for this time. 

A special registration desk for these 
courses will be set up near the general reg- 
istration area. Complete information con- 
cerning the courses as well as tickets for the 
courses still available can be obtained on 
Monday, September 30 from 8:30 A.M. to 
4:00 P.M. and daily the rest of the week. 
. Sixteen daily courses will be given on 

Tuesday and Wednesday; seventeen on 
Thursday, and nine on Friday. Please note 
that some of the courses will be given in two 
sessions. A brief abstract for each course 
will be found on the following pages as well 
as a complete list of the faculty and the reg- 
istration form. 

Admission to all courses will be by ticket. 
To avoid the confusion usually present on 
the first day, tickets will be mailed to every- 
one whose registration forms (Pink Sheets) 
reach the office of the Director before 
September 20, 1968. Please be on the look- 
out for your tickets which will be sent in an 
envelope marked: SECTION on Instruc- 
TION—-AMERICAN ROENTGEN Ray SOCIETY 
——— Tickets ENCLOSED. 

All orders will be filled according to the 
postmark on the envelopes and the First 
Martine Witt Be ABOUT SEPTEMBER 6, 
1968. 


How to Register and Obtain Tickets 
Review the abstracts on the following 


pages; make three choices for each day; fill 
out the pink order sheet with the course 
numBer and name of instructor for each 
choice, A $2.00 registration fee is required 
from nonmembers for each course selected. 
Since it is possible to attend only one course 
a day for four days, the maximum fee is 
$8.00. 

Members of the American Roentgen 
Ray Society, graduate students or residents 
in Radiology, and nonmembers who are 
contributing to the program either by way 
of an instruction course, a paper or a sci- 
entific exhibit, are not required to pay for 
these courses but must fill out a Pink 
Order Sheet indicating their choices. 

Those whose advance registration 
reaches the office of the Director after Sep- 
tember 20, 1968, may obtain their tickets 
at the Registration Desk of the Section on 
Instruction on Monday afternoon, Sep- 
tember 30, 1968, and thereafter. 

Please mail your order sheets to Dr. 
Harold O. Peterson, 1995 West County 
Road “B”, St. Paul, Minnesota 55113. 


FACULTY LIST 


Donald H. Altman, M.D., Director, Department of 
Radiology, Variety Children’s Hospital, Miami, 
Florida 


David H. Baker, M.D., Director of Radiology, 
Babies Hospital, Columbia-Presbyterian Medical 
Center; Professor of Radiology at the College of 
Physicians and Surgeons at Columbia-Presbyterian 
Medical Center, New York, New York 


Joshua A. Becker, M.D., Associate Professor of Radi- 
ology, Columbia-Presbyterian Medical Center, New 
York, New York 


Walter E. Berdon, M.D., Associate Radiologist, 
Babies Hospital, Columbia-Presbyterian Medical 
Center; Associate Professor of Radiology, College of 
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Physicians and Surgeons at Columbia-Presbyterian 
Medical Center, New York, New York 


John R. Cameron, Ph.D., Professor of Radiology 
and Physics, University of Wisconsin, Madison, 
Wisconsin 


Norman E. Chase, M.D., Professor of Radiology, 
New York University School of Medicine; Director 
of Radiology, Bellevue Hospital, New York, New 
York 


Giulio J. D'Angio, M.D., Director of Radiation 
Therapy, Memorial Hospital; Professor of Radi- 
ology, Cornell University, New York, New York 


J. A. del Regato, M.D., Director, The Penrose Cancer 
Hospital, Colorado Springs, Colorado 


J. S. Dunbar, M.D., Director of Department of 
Radiology, Montreal Children's Hospital; Associate 
Professor of Radiology, McGill University, Mon- 
treal, Quebec, Canada 


Lewis E. Etter, M.D., Professor of Radiology, West- 
ern Psychiatric Institute and Falk Clinic, Presby- 
terian-University Hospital, School of Medicine, 
University of Pittsburgh, Pittsburgh, Pennsylvania 


Benjamin Felson, M.D., Professor and Director, 
Department of Radiology, University of Cincinnati, 
College of Medicine, Cincinnati, Ohio 


William E. Gannon, M.D., Associate Professor, De- 
partment of Radiology, State University of New 
York, Downstate Medical Center, College of Medi- 
cine, Brooklyn, New York 


Barry B. Goldberg, M.D., Senior Instructor, De- 
partment of Radiology, Hahnemann Medical College 
and Hospital, Philadelphia, Pennsylvania 


Howard R. Gould, M.D., Associate Attending Ra- 
diologist, Department of Radiology, St. Vincent's 
Hospital and Medical Center of New York; Clinical 
Assistant Professor of Radiology, New Jersey Col- 
lege of Medicine, Newark, New Jersey 


N. Thorne Griscom, M.D., Instructor in Radiology, 
Harvard Medical School; Associate in Radiology, 


- Children’s Hospital Medical Center; Clinical Asso- 


ciate in Radiology, Massachusetts General Hospital, 
Boston, Massachusetts 


Frank R. Hendrickson, M.D., Chairman, Depart- 
ment of Radiation Therapy, Presbyterian-St. Luke's 
Hospital; Professor of Radiology, University of 
Illinois, Chicago, Illinois 


Sadek K. Hilal, M.D., Associate Professor of Radi- 
ology, Neurological Institute, Columbia-Presbyter- 
ian Medical Center, New York, New York 


J. Garrett Holt, M.S., Assistant Attending Physi- 
cist, Memorial Hospital for Cancer and Allied Dis- 
eases, New York, New York 
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John W. Hope, M.D., Director of the Department of 
Radiology of The Children’s Hospital of Phila- 
delphia; Professor of Radiology of the University of 
Pennsylvania, Schools of Medicine, Philadelphia, 
Pennsylvania 


W. J. Howland, M.D., Professor and Director, 
Diagnostic Section, Department of Radiology, The 
University of Tennessee, College of Medicine, Mem- 
phis, Tennessee 


George Jacobson, M.D., Professor of Radiology; 
Chairman, Department of Radiology, School of 
Medicine, University of Southern California, Los 
Angeles, California 


Harold G. Jacobson, M.D., Professor of Radiology, 
Albert Einstein College of Medicine; Chief of the 
Division of Diagnostic Radiology at Montefiore 
Hospital and Medical Center, New York, New York 


Irvin I. Kricheff, M.D., Associate Professor of Ra- 
diology, New York University School of Medicine; 
Director of Neuroradiology, New York University 
Medical Center, Bellevue Hospital, New York, New 
York 


Anthony F. Lalli, M.D., Associate Professor, De- 
partment of Radiology, University of Michigan 
Medical Center, Ann Arbor, Michigan 


George Hugh Lawrence, M.D., Department of Sur- 
gery, The Mason Clinic; Assistant Clinical Pro- 
fessor of Surgery, University of Washington, School 
of Medicine, Seattle, Washington 


J. Stauffer Lehman, M.D., Professor and Chairman, 
Department of Radiology, Hahnemann Medical 
College and Hospital, Philadelphia, Pennsylvania 


Merle K. Loken, Ph.D., M.D., Associate Professor 
of Radiology; Director, Nuclear Medicine Clinic, 
University of Minnesota School of Medicine, Min- 
neapolis, Minnesota 


Alexander S. Macmillan, Jr., M.D., Instructor in 
Radiology, Harvard Medical School; Radiologist, 
Massachusetts Eye and Ear Infirmary; Radiologist 
to the Harvard Medical and Surgical Services, 
Boston City Hospital, Boston, Massachusetts 


Louis Maddalone, Mold Technologist, Veterans 
Administration Radiation Center, Veterans Admin- 
istration Hospital, Bronx, New York 


Richard H. Marshak, M.D., Clinical Professor of 
Radiology, Mt. Sinai School of Medicine, New 
York, New York 


Yosh Maruyama, M.D., Associate Professor of the 
Division of Radiotherapy, Department of Radiology, 
University of Minnesota Medical School, Minne- 
apolis, Minnesota 
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William Martel, M.D., Professor of Radiology, The 
University of Michigan Medical Center, Ann Arbor, 
Michigan 


W. T. Meszaros, M.D., Director, Department of 
Radiology, Illinois Masonic Hospital Association, 
Chicago, Illinois 


Harvey Meyers, M.D., Associate Professor of Radi- 
ology, School of Medicine, University of Soathern 
California, Los Angeles, California 


Eleanor D. Montague, M.D., Associate Radio- 
therapist, Department of Radiotherapy, The Uni- 
versity of Texas, M. D. Anderson Hospital and 
Tumor Institute at Houston, Houston, Texas 


Russell H. Morgan, M.D., Radiologist-in-Chief, The 
Johns Hopkins Hospital, Baltimore, Maryland 


Walter T. Murphy, M.D., Chief, Department of 
Radiation Therapy, Buffalo General Hospital, 
Buffalo, New York 


Sidney W. Nelson, M.D., Professor and Chairman, 
Department of Radiology, The Ohio State Univer- 
sity, College of Medicine, Columbus, Ohio 


M. Vera Peters, M.D., Assistant Professor in Thera- 
peutic Radiology, University of Toronto; Assistant 
Professor, Department of Medical Biophysics, Uni- 
versity of Toronto; Senior Radiotherapist, Princess 
Margaret Hospital, Toronto, Ontario, Canada 


Gordon Potts, M.D., Associate Professor of Radiol- 
ogy, Cornell University, College of Medicine, New 
York, New York 


Colin Poulter, M.D., M.B.B.S., Assistant Head of 
Radiation Therapy; Assistant Professor of Radiol- 
ogy, University of Rochester, Rochester, New York 


William E. Powers, M.D., Professor of Radiology; 
. Director of Radiation Therapy, The Edward Mal- 
linckrodt Institute of Radiology, Washington Uni- 
versity School of Medicine, St. Louis, Missouri 


Raymond Quick, B.Sc., Associate Professor of 
Physics, University of Rochester, Rochester, New 
York 


Helen C. Redman, M.D., Assistant Professor of 
Radiology, University of Michigan, Eloise and Ann 
Arbor, Michigan 


Cyprian B. Reid, B.Sc., Clinical Radiation Physicist, 
Veterans Administration Radiation Center, Veterans 
Administration Hospital, Bronx, New York 


Stewart R. Reuter, M.D., Assistant Professor of 
Radiology, University of Michigan, Eloise and Ann 
Arbor, Michigan 


Plinio Rossi, M.D., Chief, Section on Cardiovascular 
Roentgenology, Department of Radiology, St. 
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Vincent’s Hospital and Medical Center of New 
York; Clinical Assistant Professor of Radiology 
Cornell University Medical College, New York, 
New York 


Bernard Roswit, M.D., Chief, Radiation Therapy 
Department, Veterans Administration Radiation 
Center, Veterans Administration Hospital, Bronx, 
New York 


Philip Rubin, M.D., Head of Radiation Therapy and 
Professor of Radiology, University of Rochester, 
Rochester, New York 


F. E. punc Jr., M.D., Director, Department of 
Radiology, St. Vincent's Hospital and Medical 
Center of New York; Clinical Professor of Radiology, 
New York University College of Medicine, New 
York, New York 


Joseph V. Schlosser, M.D., Clinical Associate Pro- 
fessor of Radiology, Tulane University; Assistant 
Director of Radiation Therapy, Charity Hospital, 
New Orleans, Louisiana 


Stanley S. Siegelman, M.D., Assistant Professor of 
Radiology, Albert Einstein College of Medicine; 
Adjunct Attending Radiologist at Montefiore Hos- 
pital and Medical Center, New York, New York 


Edward B. Singleton, M.D., Director of Radiology, 
St. Luke's and Texas Children's Hospital; Clinical 
Associate Professor of Radiology, Baylor University 
College of Medicine, Houston, Texas 


Michel M. Ter-Pogossian, Ph.D., Professor of Radia- 
tion Physics, The Edward Mallinckrodt Institute of 
Radiology, Washington University School of Medi- 
cine, St. Louis, Missouri 


Elias G. Theros, M.D., Chief, Radiologic Pathology, 
The American Registry of Pathology, Armed Forces 
Institute of Pathology, Washington, D. C. 


John W. Turner, M.D., Chief, Department of Radi- 
ology, Wesson Memorial Hospital, Springfield, Mas- 
sachusetts 


G. E. Valvassori, M.D., Professor of Radiology, 
University of Illinois, College of Medicine, Chicago, 
Illinois 


John Hunt Walker, M.D., Radiologist, The Virginia 
Mason Hospital and the Mason Clinic; Chairman, 
The Mason Clinic, Seattle; Clinical Associate Pro- 
fessor of Radiology, University of Washington, 
School of Medicine, Seattle, Washington 


Sidney Wallace, M.D., Associate Professor of Radi- 
ology, M. D. Anderson Hospital, Houston, Texas 


Robert E. Wise, M.D., Chairman, Department of 
Diagnostic Radiology, Lahey Clinic Foundation; 
Associate Clinical Professor of Radiology, Boston 
University; Chairman, Department of Radiology, 
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New England Baptist Hospital, Boston, Mas- 
sachusetts 


David M. Witten, M.D., Consultant, Section of 
Diagnostic Roentgenology, Mayo Clinic; Assistant 
Professor of Radiology, Mayo Graduate School of 
Medicine, University of Minnesota, Rochester, 
Minnesota 


DESCRIPTION OF COURSES 


COURSE 101 
and id 
COURSE 201 


Tuesday and Wednesday 


J. S. DUNBAR, M.D. 
Montreal, Quebec, Canada 


Course 101. Pediatric Radiology of the Gastro- 
intestinal Tract 


This course will cover a number of entities of the 
gastrointestinal tract of the infant and child which 
can be investigated by contrast media. 

Emphasis will be placed on the relation of the 
planned investigation to the presenting complaints, 
and will include investigation of swallowing dis- 
orders, vomiting, abdominal pain, gastrointestinal 
bleeding, steatorrhea, constipation, and intestinal 
obstruction. 

For each of these entities, the method of investiga- 
tion most suitable to the presenting complaint will be 
outlined, followed by demonstration of conditions 
most likely to be encountered. 


Course 201. The Chest in Pediatric Radiology 


This course will emphasize assessment of chest 
disease by plain films, fluoroscopy, and occasionally 
use of esophageal contrast medium. 

The entities discussed will include: infiltrative 
diseases of the lung, chronic inflammation including 
aspiration pneumonia, lower respiratory tract ob- 
struction, circulatory disturbances, cystic disease, 
and congenital malformations. 

There will also be discussion of pleural disease—its 
recognition and assessment. 


COURSE 102 
and 
COURSE 202 


Tuesday and Wednesday 


ALEXANDER S. MACMILLAN, JR., M.D. 
Boston, Massachusetts 


Course 102. The Temporal Bone by Conven- 
tional Studies Exclusive of the Polytome 


American Roentgen Ray Society 


9355 


Course 202. Orbits, Sinuses, and Nasopharynx 
by Plain Films, Special Studies, and Lami- 
nagraphy Exclusive of the Polytome 


Following a discussion of positioning, normal and 
some acceptable variations of the normal plus vari- 
ous pathologic states will be presented. As much in- 
formation as possible will be given in as short a time 
as possible. Following the presentation there will be 
opportunity for questions. 


COURSE 103 
and 
COURSE 303 


Tuesday and Thursday 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


Course 103. Alveolar and Interstitial Lesions 
in the Lung 


The problem of differential diagnosis of the vast 
array of disseminated pulmonary lesions is an almost 
insurmountable one unless specific patterns can be 
identified on the roentgenogram. It is often possible 
to recognize the diffuse alveolar pattern and, once 
identified, the list of its causes is relatively short. The 
recognition of diffuse interstitial disease is consider- 
ably more difficult, but even here it is sometimes 
possible to reliably distinguish this pattern and 
thereby reduce the etiologic possibilities to a reason- 
able number. In this course the roentgen features of 
the alveolar and interstitial patterns will be de- 
scribed and the various causes of each will be illus- 
trated. 


Course 303. Pulmonary Calcifications 


Calcifications are so common on chest films that 
they are generally ignored. However, a host of condi- 
tions in the thorax may calcify and in many of these 
the calcification may aid in establishing the diagno- | 
sis. Examples of these will be shown and their roent- 
gen diagnostic features discussed. 


COURSE 104 
and 
COURSE 304 


Tuesday and Thursday 
WILLIAM MARTEL, M.D. 
Ann Arbor, Michigan 
Joint Diseases 
Course 104. Part I 


The emphasis will be placed on practical points in 
the diagnosis of common diseases and, in addition, 
certain new entities and observations will be noted. 
The first session topics will deal with rheumatoid 
arthritis, psoriatic arthritis, Reiter’s disease and 
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ankylosing spondylitis. The discussions (both in this 
course and in Course 304) will be given in the context 
af the differential diagnosis and, consequently, a 
number of conditions not mentioned here will be 
shown to illustrate various points. 


Course 304. Part II 


` This will be given in the same fashion as Course 
104 and the following diseases, among others, will be 
discussed: gout, pseudogout, scleroderma, chemical 
acro-osteolysis, neuropathic joint disease, osteoarth- 
ritis, aseptic necrosis, and villonodular synovitis. 


COURSE 105 
Tuesday 


NORMAN E. CHASE, M.D. 
New York, New York 


IRVIN I. KRICHEFF, M.D. 
New York, New York 


Angiography of Cerebral Vascular Occlusive 
Disease 


This course will discuss the over-all approach to 
the angiographic investigation of the patient with 
occlusive cerebral vascular diseases. Topics will in- 
clude the philosophy of total cerebral angiography 
and a survey of current techniques with a detailed 
discussion of our own angiographic technique. 

Extracranial and intracranial stenotic lesions and 
collateral circulation will be demonstrated. 

The incidence of lesions in specific locations and 
complications of angiography will also be reviewed. 


COURSE 106 
Tuesday 


DONALD H. ALTMAN, M.D. 
Miami, Florida 


A Look at the Child’s Urinary Tract 


The roentgen examination of a child, who has an 
obvious or suspected urinary tract infection, is in- 
complete unless there is a combined study of the 
upper urinary tract (intravenous pyelography) and a 
study of the lower urinary tract (cystourethrog- 
raphy). 

A. Description of technique 

I. Procedure done in the X-ray Department 
without medication and with disposable 
materia] 

B. Demonstration of significant lower tract 

changes in the presence of normal upper tracts 

C. Use of the roentgenogram to evaluate results 

of: 
1. Medical Management 
2. Surgical Management 
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D. Demonstration of congenital obstructive le- 
sions and their relationship to infection 

E. Correlative intravenous pyelographic findings 
and measurement of renal cortex in evaluation 
of management 

F. Use of the intravenous pyelogram for evalua- 
tion of renal cystic lesions 


The roentgen examination of the urinary tract 
must be a combination study of the lower as well as 
the upper urinary tract. Ureteral reflux is almost al- 
ways associated with urinary tract infection. Con- 
genital lesions may predispose to chronic infection, 
but must be evaluated by the combined technique. 
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COURSE 107 
Tuesday 


DAVID H. BAKER, M.D. 
New York, New York 


WALTER E. BERDON, M.D. 
New York, New York 


Roentgen Manifestations of Acquired Bone 
Disease in Children 


Acquired bone lesions in children are, in many in- 
stances, the result of the same disease state seen in 
adults. The child, however, is growing and because of 
this growth the roentgen manifestations tend to be 
very different from those seen in the adult. 

We will illustrate this difference by showing and 
discussing longitudinal studies on: 


. The abused child (“battered child") 
. Rheumatoid arthritis 
. Bone and joint infection 
. Long term survivors of irradiation 
. The hemoglobinopathies 

a. Sickle cell disease 

b. Cooley's anemia 
. Intoxication with various substances 
. Deficiency states 
. Storage diseases 
. Neurologic disorders 
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COURSE 108 
Tuesday 


JOHN W. HOPE, M.D. 
Philadelphia, Pennsylvania 


Pediatric Radiology— Tricks and Treats 
A Potpourri of Common Pitfalis 


You cannot follow the action without a program. 
You cannot diagnose it if it is not on the film. You 
cannot use adult methods and techniques and suc- 
cessfully study infants and children. 
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This entire course is a 20 year experience of how to 
hopefully get it on the film. Tricks and treats per- 
taining to the chest, neck, abdomen, gastrointestinal 
tract and the genital urinary system will be dis- 
cussed. Nothing talked about will require new and 
fancy equipment, but simply an adaptation of what 
you already have for use with infants and children. 


COURSE 109 
Tuesday 


GEORGE JACOBSON, M.D. 
Los Angeles, California 


HARVEY MEYERS, M.D. * 
Los Angeles, California 


The Acute Abdomen: Intestinal Obstruction 
and Other Selected Conditions 


Intestinal Obstruction: A logical approach to the 
roentgenographic diagnosis of small and large bowel 
obstruction will be presented relating the roentgen 
features to alter physiology. The recognition of 
vascular impairment will be stressed. 

Perforated Peptic Ulcer: The use of a water-soluble 
contrast medium to examine the upper gastrointesti- 
nal tract of patients suspected of having perforated 
peptic ulcer and the rationale for the procedure will 
be discussed. 

Non-penetrating Injuries of the Abdomen: The dis- 
cussion will pertain to the roentgen manifestations in 
blunt trauma to the gastrointestinal tract, liver and 
spleen. 


COURSE 110 
Tuesday 


EDWARD B. SINGLETON, M.D. 
Houston, Texas . 


Pediatric Pulmonary Abnormalities 


I. Pulmonary expansion at birth 
II. The normal neonatal chest 
II. Pulmonary causes of neonatal respiratory dis- 
tress: 


. Hyaline membrane disease 
. Intrauterine aspiration syndrome 
. Pulmonary hemorrhage 
. Aspiration pneumonia 
. Intrauterine infectious pneumonia 
. Congenital lobar emphysema 
. Cystic adenomatoid malformation 
. Pulmonary dysmaturity 
. Congenital lymphangiectasia 
. Congenital subpleural blebs and interstitial 
emphysema 
II. Pneumothorax 
12. Alveolar hypoplasia 
13. Double diaphragm 
- X4. Tracheal stenosis and laryngeal stridor 
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IV. Pulmonary abnormalities in infants diagnosed by 
lung biopsy: 

1. Pneumocystis pneumonia 
. Cytomegalic inclusion disease 
. Non-specific interstitial pneumonitis 
. Pulmonary alveolar proteinosis 
Desquamative interstitial pneumonia 
. Lymphocytic interstitial pneumonia 
. Pulmonary vasculopathy 
. Pulmonary telangiectasia 
g. Pulmonary lymphangiectasia 
10. Idiopathic hemosiderosis 
11. Pulmonary eosinophilic granuloma 
12. Alveolar microlithiasis 
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V. Unusual pneumonias of infants and children: 
I. Ectodermal dysplasia 
2. Aldrich’s syndrome 
3. Giant cell pneumonia 
4. Nocardiosis 
5. Mucormycosis 
6. Coccidioidomycosis 


COURSE 111 
Tuesday 
LEWIS E. ETTER, M.D. 
Pittsburgh, Pennsylvania 


Normal and Pathologic Roentgen 
Anatomy of the Skull 


Description of standard techniques and positions 
with illustrated slides for roentgen examination of 
the skull. 

Comparison of advantages of one projection over 
another with respect to visibility of particular struc- 
tures. 

General considerations with reference to the cere- 
bral and facial components of the cranium with 
analysis of individual bone components that produce 
the various lines and shadows seen in plain roent- 
genograms of the skull. 

Examples of pathologic alterations of these normal 
structures will be shown. 

The analysis will cover studies of the sphenoid, 
frontal, temporal, ethmoid, parietal and occipital 
bones in various projections. 


COURSE 112 
Tuesday 


GORDON POTTS, M.D. 
New York, New York 
Pneumoencephalography and Ventriculography 
Techniques and Anatomy 


The following aspects will be discussed: 
1. Mechanism of filling of ventricles and methods 


of demonstrating cisterns during pneumoen- 
cephalography 

2. Manipulation of air during ventriculography 

3. Projections used during these studies 

4. Modern methods of examination of a patient 
with a suspected 8th nerve tumor 

t. Anatomy of the ventricles demonstrated by 
brain specimens 

6. Anatomy of the subarachnoid cisterns 


COURSE 121 
Tuesday 


MERLE K. LOKEN, Ph.D., M.D. 
Minneapolis, Minnesota 


Current Concepts in Nuclear Medicine 


This course will cover the current techniques for 
visualization and evaluation of blood flow and func- 
tion of various body organs. Attention will be given 
to brain, thyroid, lung, liver, spleen, kidney, bone 
and gastrointestinal tract. Consideration will also be 
given to the various radiopharmaceuticals used for 
these procedures. 


COURSE 122 
Tuesday 


JOHN HUNT WALKER, M.D. 
Seattle, Washington 


GEORGE HUGH LAWRENCE, M.D. 
Seattle, Washington 


The Inter-Disciplinary Approach to the 
Treatment of Head and Neck Cancer 


Since the treatment of cancer of the head and neck 
ig a province of surgery and radiation therapy, the 
two disciplines should be complementary and not 
competitive. 

This course will discuss, in some detail, methods 
and techniques both of surgery and radiation therapy 
in the management of cancer of the lip, the buccal 
mucosa, the floor of the mouth, gingival surfaces, 
tongue, tonsillar fossa, soft palate, oral pharynx and 
nasopharynx. Many lesions of the oral cavity, head 
and neck require a combined approach rather than a 
single discipline. In some instances, where one modal- 
ity fails, the other is able to emphasize the proper 
inter-play between the surgeon and the radiation 
therapist in the care of the patient. 

Treatment planning, both by interstitial implants 
and external sources will be discussed along with the 
problems consequent to radiation therapy. The 
surgeon will discuss surgical aspects in similar detail. 
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COURSE 123 
Tuesday 


YOSH MARUYAMA, M.D. 
Minneapolis, Minnesota 


Fundamentals in Cellular Radiobiology 
for Radiologists 


Current knowledge of cell radiation biology will be 
reviewed as it relates to single cell response to toniz- 
ing radiation. 

Certain features of cell killing, of growth effects, of 
cell recovery, of cell cycle, and other features of cell 
response, will be presented emphasizing recent 
developments and their relationship to radiotherapy. 
Certain problems in the unqualified extrapolation of 
cultured cell response to tumor cells in vivo will also 
be discussed. 


COURSE 124 
Tuesday 


BERNARD ROSWIT, M.D. 
Bronx, New York 


LOUIS MADDALONE 
Bronx, New York 


CYPRIAN B. REID B.Sc. 
Bronx, New York 


Mold Technology in the Radiation 
Treatment of Cancer 


As radiation therapy becomes more complex, de- 
manding a high level of precision, the contributions 
of mold technology to this effort become increasingly 
important. 

We shall present our experience with this dis- 
cipline over the past 15 years, illustrating its impor- 
tant role in treatment planning, patient immobiliza- 
tion, bolus application, radiation protection, in vivo 
dosimetry, radium and radioisotope therapy, re- 
search and education. 

Wider utilization of the art and science of mold 
technology will enhance the probability for cure and 
minimize the risk of serious complication. 


COURSE 203 
Wednesday 
ELIAS G. THEROS, M.D. 
Washington, D. C. 


The Varied Roentgenographic Manifestations 
of Bronchogenic Neoplasms 


Cases have been selected from the massive files of 
primary bronchogenic neoplasms at the Armed 
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Forces Institute of Pathology to demonstrate the 
wide spectrum of roentgenographic patterns which 
they present. 

An analysis of some of these patterns over a great 
number of cases has resulted in the delineation of cer- 
tain characteristics which may suggest a definitive 
diagnosis. 

Close correlation with the gross and histologic 
findings of the pathologist will bring the greatest 
understanding of these radiographic characteristics, 
and will be a feature of this discussion. 


COURSE 204 
Wednesday . 


F. E. RUZICKA, JR., M.D. 
New York, New York 


HOWARD R. GOULD, M.D. 
New York, New York 


PLINIO ROSSI, M.D. 
New York, New York 


Radiologic Diagnosis of Liver Disease 


A. Plain Film Method (Dr. Ruzicka, 15 minutes) 
1. Normal roentgen anatomy 
2. Techniques of examination 
3. Pathology that can be demonstrated and 
limitations of the method 


B. Isotope Scanning (Dr. Gould, 20 minutes) 


1. Application of liver scanning to liver dis- 
ease—its place, its practicality and its useful- 
ness relative to other methods of examination 

2. Practical techniques of liver scanning, includ- 
ing optimal count rates, speed of scanning and 
necessary views 

3. Use of various types of isotopes, including 
Au!?5, [31 and Tc#™ 


C. Venous Angiography—splenoportography, infe- 
rior vena cavography and hepatic venography— 
(Dr. Ruzicka, 20 minutes) 


I. Its relative place in the diagnosis of liver dis- 
case: 
(a) as a primary means of investigation 
(b) as a secondary means (e.g. the demonstra- 
tion of liver disease, incidentally, during 
the study of the extrahepatic portal sys- 
tem by splenoportography) 
2. Discussion of pathologic entities demon- 
strable, including limitations of the method 


D. Hepatic Arteriography (Dr. Rossi, 35 minutes) 

I. Normal anatomy and variations of hepatic 
arteries 

2. The relative place of hepatic arteriography in 
the diagnosis of liver disease (advantages and 
disadvantages) 

3. Discussion of pathologic entities demonstrable, 
including limitations of the method 
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COURSE 205 tat 
and 
COURSE 305 


Wednesday and Thursday 


GALDINO E. VALVASSORI, M.D. 
Chicago, Illinois 


Course 205. The Normal Temporal Bone _ 


The refinement of the surgical procedures as the 
result of the oto-microscope necessitates better dem- 
onstration of the fine anatomic details of the ear. 

This course will deal with the normal tomographic 
anatomy of the mastoid and petrous pyramid as seen 
in conventional roentgenography and fine body sec- 
tion roentgenography. 


Course 305. The Abnormal Temporal Bone 


Three pathologic conditions in which roentgenog- 
raphy has been of great value in the diagnosis and of 
benefit to surgical otolaryngology will be discussed: 


I. Cholesteatoma. Special emphasis will be placed 
on the correlation between the roentgeno- 
graphic and surgical findings. 

2. Otosclerosis. Both fenestral and labyrinthine 
otosclerosis will be considered. 

3. Endolymphatic hydrops. The findings recently 
observed in a series of patients with Meniere's 
disease will be reviewed. 


COURSE 206 
and 
COURSE 306 


Wednesday and Thursday 


SIDNEY W. NELSON, M.D. 
Columbus, Ohio 


Bronchography 
Part I 


The radiologist who can properly perform and 
interpret bronchograms is in a position where he can 
make outstanding contributions to the diagnosis and 
understanding of many chest diseases. The proper 
therapy for any disease which affects the bronchial 
tree is often dependent upon the accurate determina- 
tion of the nature and extent of the bronchial in- 
volvement. Inasmuch as the interpretation of bron- 
chograms requires considerable knowledge of the 
normal anatomy of the tracheobronchial tree and 
some of the common anatomic variations, the per- 
tinent anatomy will be discussed and illustrated. 
A good knowledge of bronchial anatomy will enable 
the radiologist to systematically identify each of the 
major segmental bronchi, because of his knowledge 
of the expected distribution of each of these bronchi. 
The identification of each of the major segmental 
bronchi is extremely important in interpretation. 

Once the basic bronchographic anatomy has been 
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considered, the details of the bronchographic tech 

nique will be described. These will include the method 
of performing topical anesthesia, introduction of 
intranasal catheter, method of injecting contrast 
medium in order to assure systematic filling of the 
desired segmental bronchi, proper positioning of 
patient for filling of each segment, and the spot film- 
ing techniques employed to thoroughly record the 
filling of the desired segmental bronchi. This portion 
of the discussion will also include a description of 
some of the characteristic features of various contrast 
materials. The advantages of fluoroscopically con- 
trolled spot filming in comparison with conventional 
large film techniques wil be emphasized. Good 
bronchographic technique can be mastered with little 
effort and can be quickly performed by the radiolo- 
gist and his technical staff, thus precluding the 
necessity for resorting to the "team" approach which 
is often so time-consuming and frustrating in large 
busy hospitals. 


Part II 


During the second session the majority of the 
different types of bronchopulmonary pathology will 
be discussed including the following: 1. Chronic 
bronchitis: a. spasm; b. excessive secretions; c. 
dilated mucosal glands; d. destruction of mucosa. 2. 
Emphysema. 3. Segmental bronchiectasis. 4. Cystic 
lesions. $. Bronchogenic carcinoma. 6. Pulmonary 
"coin" lesions. 7. Bronchial adenoma. 8. Erosion of 
bronchi by adjacent calcified lymph nodes. 9. In- 
flammatory strictures. 10. Bronchial relocation fol- 
lowing atelectasis of surgical removal. 

The value of bronchography in the diferential 
diagnosis of many bronchopulmonary diseases will 
be emphasized throughout the course, ag for in- 
stance, atelectasis due to bronchogenic carcinoma or 
other intrabronchial lesions. Segmental bronchiecta- 
sis with associated chronic pneumonic changes may 
mimic neoplasms on plain chest roentgenograms, 
but can be clearly identified by bronchographic 
methods. Chronic granulomas and other infections 
can frequently be identified by virtue of the bronchi- 
ectatic changes produced in adjacent bronchi, thus 
helping to differentiate these diseases from neoplastic 
processes. Certain pulmonary diseases have very 
specific bronchographic appearances: ¢.g., bronchial 
adenomata, polycystic lung, etc. 

It is hoped that this presentation will encourage 
radiologists to perform this extremely useful roent- 
genographic procedure more frequently in the future. 
In so doing, they will be able to make more signifi- 
cant contributions to the diagnosis and treatment of 
disease. 


COURSE 207 
and 
COURSE 307 


Wednesday and Thursday 
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WILLIAM E. GANNON, M.D. 
Brooklyn, New York 


Carotid Angiography 


Part I 


Normal anatomy 
Occlusions 
(a) Internal carotid artery 
(b) Intracranial arteries 
Aneurysms 
Arteriovenous malformations 
Head trauma 
(a) Subdural hematoma 
(bè Epidural hematoma 
(c) Internal carotid artery-cavernous sinus fis- 
tula 
(d) Intracerebral hematoma and cerebral con- 
tusion 


Part II 


General signs of space-saving lesions 
Tumors 

(a) Meningiomas 

(b) Gliomas 

(c) Metastatic lesions 
Tentorial herniation 


` COURSE 208 
Wednesday 


N. THORNE GRISCOM, M.D. 
Boston, Massachusetts 


The Skull in Childhood 


Skull roentgenograms often contain the first solid 
evidence of such important, sometimes life-threaten- 
ing conditions of childhood as brain tumor, hydro- 
cephalus, child-beating, idiopathic hypercalcemia, 
and so forth. 

This course will present a comprehensive review of 
abnormalities seen on pediatric skull roentgeno- 
grams. It will emphasize understanding of the vari- 
ous abnormal appearances rather than rote memor- 
ization of shadow patterns. Air studies and arterio- 
grams will be used only to verify and explain abnor- 
mal findings already evident on plain roentgeno- 
grams. 


COURSE 209 
Wednesday 
ANTHONY F. LALLI, M.D. 
Ann Arbor, Michigan 


The Tailored Urogram 
The essential principles involved in executing and 


interpreting excretory urograms will be discussed 


with emphasis placed upon tailoring of the examina- 
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tion to the particular problems of each individual 
patient. The indications for assorted types of uro- 
grams will be detailed and the method involved will 
be presented. 

Problems such as renal failure, dosage of and reac- 
tions to contrast media, and other facets of the ex- 
amination will be illustrated and discussed in order to 
provide a guide to the best utilization of excretory 
urography. Neoplasms of the kidney and urinary 
bladder, pyelonephnitis, intermittent hydronephrosis, 
renal calcifications, medullary sponge kidney disease, 
renal vein obstructions and the problems of infre- 
quent voiding are some of the subjects which will be 
covered. " 

The techniques of laminagraphy, nephrotomog- 
raphy, percutaneous renal cyst and tumor punc- 
ture, and antegrade percutaneous pyelography will 
also be included in the discussion. 


COURSE 210 
Wednesday 


J. STAUFFER LEHMAN, M.D. 
Philadelphia, Pennsylvania 


BARRY B. GOLDBERG, M.D. 
Philadelphia, Pennsylvania 


Diagnostic Ultrasound 


Ultrasound is assuming increasing importance as a 
diagnostic procedure capable of yielding significant 
and valuable information for a number of organs and 
anatomic sites in a wide variety of pathologic states. 

The course is designed to acquaint the radiologist 
with the basic principles of the A-mode, B-mode and 
B-scan diagnostic ultrasonographic methods and 
techniques and their practical applications. These 
will be demonstrated by cine and lantern slide pro- 
jection. 

Included in the discussion will be the diagnosis of 
intracranial mid-line shifts and ventricular dilata- 
tion, pericardial effusion, cardiac valvular disease, 
pleural effusion, pulmonary embolization, aortic 
aneurysm, determination of fetal biparietal diameter 
in utero, and the differentiation of cystic from solid 
mass lesions. 

Particular emphasis will be placed on the merits 
and values of the two-dimensional cross-sectional 
displays afforded by B-scan ultrasonography for the 
diagnosis of a variety of pathologic states in a num- 
ber of anatomic areas. 

The course will include some discussion of the ap- 
plication of Doppler ultrasound in obstetrical condi. 
tions and in the evaluation of vascular disease. 

The place of diagnostic ultrasound in relation to 
radiology will be considered. 
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COURSE 211 
Wednesday 


RUSSELL H. MORGAN, M.D. 
Baltimore, Maryland 


Screen Intensification and Cineradiography 


This course will deal with the physics and techni- 
cal problems associated with screen intensification 
and cineradiography. 

The discussion will consider those aspects of x-ray 
image formation and perception which are important 
in the fields of screen intensified fluoroscopy and 
motion picture recording. Particular attention will 
be given to the practical problems associated with 
the use of various intensifier and cineradiographic 
systems in clinical radiology. 


COURSE 212 
Wednesday 


JOHN W. TURNER, M.D. 
Springfield, Massachusetts 


The Role of the Radiologist in Tobacco 
Use Diseases 


Currently tobacco use diseases account for about 
one-sixth of all deaths from all causes in the United 
States. The associated morbidity in this large and 
increasing group of patients comprises much of the 
work load in radiology with reference both to diag- 
nosis and therapy. 

Emphasis will be on various types of clinical prob- 
lems in male and female patients and correlation of 
x-ray and isotope studies with follow-up evaluation. 

Situated daily at the diagnostic and therapeutic 
crossroads of medicine, the radiologist is uniquely 
equipped to make contributions in the management 
of these frequent problems and effectively to influ- 
ence education of members of the profession and the 
laity. 


COURSE 221 
Wednesday 


M. VERA PETERS, M.D. 
Toronto, Ontario, Canada 


The Place of Radiotherapy in the 
Management of Lymphomas 


The differences in the clinical manifestations and 
in the clinical course will be discussed with reference 
to Hodgkin’s disease, lymphosarcoma and reticulum 
cell sarcoma, A knowledge of these variations is 
helpful in the management of the individual patient 
since it allows one to anticipate the expected course 
and prescribe accordingly. 

The curative approach will be stressed for the 
groups of patients offering a good prognosis and the 


` plan of management will be presented for each stage 


of the disease in each morphologic group. 
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COURSE 222 
Wednesday 


PHILIP RUBIN, M.D. 
Rochester, New York 


COLIN POULTER, M.D., M.B.B.S. 
Rochester, New York 


RAYMOND QUICK, B.Sc. 
Rochester, New York 


The Changing Perspectives in Oxygen 
Breathing in Radiation Therapy of Cancer 


The radiobiologic base for hyperbaric oxygen 
breathing has been eroded. The dominant thought in 
the past decade has been that tumors become in- 
creasingly hypoxic with fractional irradiation. This 
rested on the view that the oxygenated population of 
tumor cells was efficiently destroyed by small, frac- 
tional doses of x irradiation, that the hypoxic tumor 
cells were more radioresistant, and eventually dom- 
inated tumor response. Numerous studies in the 
past 3 years in different tumor systems, both in 
animals and humans, have clearly shown that an 
improvement in micro-circulation and oxygenation 
occurs with fractional irradiation. With recognition 
of re-oxygenation of hypoxic tumor cells, it is ap- 
parent that conditions for increasing the raciosenst- 
tivity of tumor cells with fractional irradiation oc- 
curs. 

Hyperbaric oxygen programs in advanced cancers 
thus far treated have shown poor results. Control 
studies thus far completed have shown few advan- 
tages when compared with conventional radiation 
therapy methods. This can be attributed to the 
fractionation schedule used as well as a lack of aware- 
ness of the pathophysiologic changes in tumor vas- 
cularity and oxygenation. With re-oxygenation of 
hypoxic cells, there are a few changing perspectives 
in future programs that are worth considering. 

The value of oxygen breathing at one atmosphere 
with or withoue CO deserves investigation on a 
wider clinical basis. The recent data will be presented 
on clinical programs and animal studies using this 
approach. 

Rather than pursue radiotherapeutic regimes, 
consideration of priming and finessing doses with 
hyperbaric oxygen is suggested by current concepts 
in radiobiology of tumors. 


COURSE 223 
Wednesday 
GIULIO J. D’ANGIO, M.D. 
New York, New York 
The Management of Children with Abdominal 
and Pelvic Tumors 


The common tumors involving the abdomen and 
pelvis will be discussed. Included will be the Wilms’ 
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tumor, neuroblastoma, genital tumors in girls, and 
vesico-prostatic tumors in boys. 

Vagaries of these neoplasms will be discussed in 
detail, methods of management outlined, and results 
presented. The role of radiotherapy will be stressed, 
but surgical and chemotherapeutic implications will 
be encompassed in the presentation. 


COURSE 224 
Wednesday 


WALTER T. MURPHY, M.D. 
Buffalo, New York 


* Radiation Therapy of Skin Cancer 


In this course clinical results of various techniques, 
currently used at the Buffalo General Hospital, for 
small and large lesions involving various anatomic 
sites, with and without invasion of cartilage and 
bone, will be illustrated. 

The discussion will accent: (1) the advantages 
of small increment fractionation as compared to the 
so-called “‘massive-dose” technique; (2) the proper 
selection of radiation quality (half value layer 0.06 
mm. Al, 30 kv. peak, up to half value layer 0.9 mm. 
Cu, 200 kv. peak, and radium molds), and the indica- 
tions for combining different radiation qualities; (3) 
the influence of the cancer site upon the selection of 
field size; (4) the care of the patient during and fol- 
lowing irradiation; and (5) the factors influencing 
complications and sequelae. 


COURSE 301 
and 
COURSE 401 


Thursday and Friday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


Course 301. Stomach and Duodenum 


1. Gastric ulcer 

2. Gastritis including Menetriere's disease (exuda- 
tive enteropathy) 

3. Differential diagnosis of circular defects of the 
stomach including submucosal tumors, aber- 
rant pancreatic tissue, polyps, metastatic le- 
sions, and lymphosarcoma 

4. Abnormalities in the duodenal bulb not due to 
duodenal ulcer 

5. Duodenitis?? 


Course 401. Small Intestine 


1. Technique 

2. Ischemic ileitis 

3. Tumors of the small bowel 

4. Inflammatory lesions of the small bowel, and 
their differential diagnosis 

Newer roentgen criteria will be discussed. 
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COURSE 302 
and 
COURSE 402 


Thursday and Friday 


HAROLD G. JACOBSON, M.D. 
New York, New York 


STANLEY S. SIEGELMAN, M.D. 
New York, New York 


Some Fundamental Principles of 
Skeletal Radiology 


These two courses will deal with some of the more 
important and interesting roentgen aspects qf skel- 
etal lesions with emphasis on useful basic principles, 
both old and new. The topics to be discussed will in- 
clude the following: 


1. Metastic Disease: The Great Imitator 
2. Solitary Bone Lesions 
a. The “‘key area” concept 
b. Locus minoris resistentiae 
C. The “ivory” vertebra 
3. Differential Diagnosis of Benign and Malig- 
nant Bone Tumors: Fundamental Concepts 
4. Selective Involvement of the Spine 
a. The “pedicle” sign 
b. Disk involvement 
c. Abnormal configurations of the vertebral 
centrum—1t.¢. compression fracture, osteo- 
chondrosis, etc. 
d. The "gouge" defect and its causes 
e. Paraspinal masses and the left “paraspinal 
strip" sign 
. Periostitis and Its Various Causes 
. Neuropathic and Neuropathic-like Bone Le- 
sions: Distinctive Features 
7. The Short Metacarpal Sign: The Sensitive 
Indicator of Skeletal Disturbances 
8. Avascular Necrosis: Manifestations and Gene- 
sis 
g. The Roentgen Diagnosis of Osteomalacia in 
Children and Adults 
1o. The Roentgen Evaluation of the Outer End 
of the Clavicle: A Useful Clue 
Illustrative material to demonstrate the principles in 
each of the foregoing categories will be shown. 
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COURSE 308 
Thursday 


STEWART R. REUTER, M.D. 
Ann Arbor, Michigan 


HELEN C. REDMAN, M.D. 
Ann Arbor, Michigan 
Visceral Angiography 


Visceral angiography is a relatively recent angio- 
graphic subspecialty and is still in the process of 
development. 
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Several important applications of the method to 
the evaluation of visceral disease have already been 
established. These include use in the evaluation of 
vascular disease, gastrointestinal bleeding, trauma, 
visceral tumors, and visceral inflammatory lesions. 

Introductory remarks will be made about tech- 
nique and anatomy. 


COURSE 309 
Thursday 


SIDNEY WALLACE, M.D. 
Houston, Texas 


The Current Status of Lymphangiography 


Lymphangiography has an established position in 
the diagnosis and management of patients with 
lymphoma. The reliable demonstration of metastatic 
disease from carcinoma of the uterine cervix, ovary, 
testicle, colon, etc. has permitted more accurate 
staging and, therefore, modified the therapeutic ap- 
proach. There is excellent correlation with positive 
findings. 

Cirrhosis, constrictive pericarditis, edema, protein 
losing enteropathy and chylous reflux are associated 
with altered lymphatic dynamics. Any change in 
blood flow is accompanied by a concomitant change 
in lymphatic dynamics. 

Alterations in lymphatic dynamics, modes of 
metastases, and lymphangiographic interpretation 
will be reviewed. 


COURSE 310 
Thursday 


ROBERT E. WISE, M.D. 
Boston, Massachusetts 


Intravenous Cholangiography 


The course will deal with the prospects and funda- 
mentals of intravenous cholangiography including 
techniques and interpretation. 

In the 14 years that the procedure has been in 
existence there has been a gradual evolution of indi- 
cations and technique. These will be presented in de- 
tail. 

Comparative studies with other cholangiographic 
methods will be a prominent feature of the presenta- 
tion, 


COURSE 311 
Thursday 
MICHEL M. TER-POGOSSIAN, Ph.D. 
St. Louis, Missouri 


Image Intensification in Diagnostic Radiology 
Image intensification has, in the past few years, 
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assumed an important role in fluoroscopy, in cine- 
radiography, and in diagnostic roentgenography. 

The usefulness of image intensification in radio- 
logic examinations will be assessed as a function of 
the limitations imposed by statistical fluctuations 
and by the unsharpnesses introduced in the genera- 
tion and in the recording of the radiologic image. 

Different x-ray intensifying systems used in radi- 
ology will be described and discussed in the light of 
their usefulness and limitations. 


COURSE 312 
Thursday 


JOSHUA A. BECKER, M.D. 
New York, New York 


Uroradiology 

(A) Technique 

A review of the present concepts of dosages of 
contrast material and techniques used in excretory 
urography will be presented. This will include stan- 
dard excretory urography, infusion urography, ne- 
phrotomography and zonography. Other diagnostic 
procedures such as angiography, cystography, retro- 
grade urethrography and cinefluorography will also 
be discussed. 


(B) Pathology 


A survey of congenital and acquired conditions 
affecting the urinary tract will be presented. Empha- 
sis will be placed upon the radiologic approach to 
obtain a diagnosis utilizing urography, nephroto- 
mography, aniography and other studies. The advan- 
tages and disadvantages of the various procedures 
in the individual case will be presented. 


COURSE 313 
Thursday 


WILLIAM T. MESZAROS, M.D. 
Chicago, Illinois 


The Thoracic Aorta and its Branches 


The Normal Aorta 
The Small Aorta 
The Large Aorta 
Arteriosclerosis 
Aortic Aneurysm 
Aortic Trauma 
Coarctation of the Aorta: 

a. Postductal coarctation 

b. Preductal coarctation 

c. Interruption of the aortic arch 
Pseudocoarctation of the Aorta - 
Aberrant Right Subclavian Artery 
Right Aortic Arch 
Transposition of the Aorta 
Shunts Arising from the Aorta 
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The Brachiocephalic Arteries: 
a. Anomalies of origin 
b. Dilatation 
c. Buckling 
d. Aortic arch syndrome 
e. Subclavian steal syndrome 
f. Takayasu’s disease 


COURSE 321 
Thursday 


J. A. DEL REGATO, M.D. 
Colorado Springs, Colorado 


The Conservative Treatment of Carcinoma 
of the Prostate 


For more than half a century, patients with car- 
cinoma of the prostate have been divided into two 
categories: those eligible for a radical prostatectomy, 
constituting a very small minority; and the larger 
group which were offered only palliative endo- 
crinologic measures. 

Radiotherapy has been seldom called upon except 
for palliation of pain. The general attitude has been 
that these tumors were not eligible for radiothera- 
peutic approach. The evidence of the past few years 
is that they are not only radiosensitive but frequently 
curable, not only when operable but beyond oper- 
ability. 


COURSE 322 
Thursday 


JOHN R. CAMERON, Ph.D. 
Madison, Wisconsin 


Applications of Solid State Dosimetry to 
Radiation Therapy 


The course will cover the fundamental aspects of 
solid state dosimetry with emphasis on their applica- 
tions in routine radiation therapy. 

Various solid state systems will be reviewed but 
most of the time will be spent on thermoluminescence 
dosimetry (TLD), which at the moment appears 
most promising for therapy applications. 

Techniques for using TLD, instrumentation avail- 
able, sources of error, and other related information 
will be given. 


COURSE 323 
Thursday 
FRANK R. HENDRICKSON, M.D. 
Chicago, Illinois 
Rationale, Principles, and Results of Preoperative 
Radiation Therapy 
An attempt will be made to discuss the rationale 
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behind combinations of radiotherapy and surgery 
with emphasis on preceding the surgery by irradia- 
tion. 

Of particular importance is the problem of frac- 
tionation and protraction and how this influences 
biologic effects. In addition, the general literature 
will be reviewed and the Lecturer’s experience in 
head and neck as well as lung cancer will be pre- 
sented. 


COURSE 324 
Thursday s 


WALTER T. MURPHY, M.D. 
Buffalo, New York 


The Management of Carcinoma of the 
Uterine Corpus 


This course will review current approaches to the 
clinical management of carcinoma of the uterine 
corpus. 

The indications and techniques for irradiation, 
both external and intracavitary, and as preoperative 
and postoperative measures, will be discussed. 

Certain special problems, such as chance finding of 
small lesions during vaginal hysterectomy, will be 
considered. 


COURSE 403 
Friday 


ELIAS G. THEROS, M.D. 
Washington, D. C. 


The Evaluation of Diffuse Parenchymal 
Lesions of the Lungs 


A Radiologic-Pathologic Correlative Study 


The broad gamut of diseases that cause diffuse 
changes in the pulmonary parenchyma usually result 
in discouragingly similar patterns that defy specific 
diagnostic labelling without the help of pertinent 
clinical and laboratory data. Nevertheless, these 
patterns can be studied in considerable detail and 
grouped into meaningful categories that allow the 
radiologist to indicate whether a process is basically 
interstitial, alveolar, or a mixture of these, and infer 
whether the process is transitory or of long standing. 
Thus, it is worthwhile to review the roentgen signs 
by which such evaluations can be made and par- 
ticularly to seek more understanding and docu- 
mented explanations for them by correlating them 
with the gross and low power histologic findings of 
the pathologist. Only through such correlated ana- 
tomic study will the radiologist gain proper under- 
standing of the disturbed morphology underlying the 
roentgen signs and thus sharpen his diagnostic 
powers in a challenging and difficult area. 
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COURSE 404 
Friday 


SADEK K. HILAL, M.D. 
New York, New York 


Cerebral Angiography: Technical Considerations 


The technical aspects of cerebral angiography will 
be reviewed with particular emphasis on the choice 
of the proper procedure to suit the clinical situation. 
A discussion of the various roentgenographic projec- 
tions will be presented. The subject of equipment for 
cerebral angiography will be covered. 

The presentation will include the following topics: 


I. Discussion of the various techniques of cerebral 
angiography—-carotid, brachial and vertebral 
angiography, catheter techniques and contrast 
media 

2. Complications and safety measures 

3. The choice of the appropriate procedure and 
the modification of such choice as the test pro- 
ceeds 

4. The roentgenographic projections 

5. The roentgenographic equipment used in cere- 
bral angiography. 


COURSE 405 
Friday 


WILLARD J. HOWLAND, M.D. 
Memphis, Tennessee 
Problems, Precautions and Complications 
of Arteriography 


Problem. Uncooperative patient 

Precaution: Pre-procedure interviewing, adequate 
analgesia or anesthesia 

Complication to be avoided: Psychic trauma—un- 
happy patient—law suit? 

Problem. Artery not palpable 

Precaution: Pre-procedure examination, versatility 
of technical approaches 

Complication: Trauma to diseased artery—loss of 
limb 

Problem. Improper puncture site 

Precaution: Careful identification of landmarks 

Complication: Inability to advance catheter or un- 
controlled bleeding 

Problem. Initial inability to advance guide wire 

Precaution: Central puncture, vigorous pulsatile 
flow, no advancement of cannula after pulsatile 
flow established, moving cannula hub through all 
four quadrants, gentle advancement 

Complication: Arterial trauma, hematoma 

Problem. Inability to advance guide wire beyond a few 
inches—tortuous and atherosclerotic vessels 

Precaution: Short radius curve flexible tip, gentle 
advancement 

Complication: Intrathecal advancement, perforation 
of artery, inability to perform procedure 
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Problem. Inability io selectively catheterize artery 

Precaution: Preliminary aortography, long radius 
curve guide wire, tip deflector devices 

Complication: Arterial trauma, prolonged procedure 

Problem. Broken catheter tip 

Precaution: Guide wire near catheter tip during 
rotation 

Complication: Embolization 

Problem. Air or blood clot 

Precaution: Always aspirate before injecting any- 
thing, use heparinized saline for irrigation solution, 
forceful clearing of catheters 

Complication: Embolization 

Problem. Whipping of catheter during injection 

Precaution: Side holes for any pressure injection 

Complication: Aortography instead of selective 
study, selective study instead of aortography (un- 
safe amount of contrast material into cerebral 
artery) 

Problem. Laminar flow 

Precaution: Retrograde injection, large bolus 

Complication: Faulty interpretation 

Problem. Thrombosis of selective artery 

Precaution: Preliminary aortography, test dose 

Complication: Various, including cerebral blindness 

Problem. Bleeding at puncture site during procedure 

Precaution: Never use a smaller catheter than the 
previous one when catheters must be changed, 
check for anticoagulant administration before 
procedure 

Complication: Large painful hematoma 

Problem. Bleeding after catheter removal 

Precaution: Insert guide wire to take out curve be- 
fore removal, make pressure proximal to the ar- 
terial puncture site, conscientious pressure for a 
minimum of 5 minutes 

Complication: Large painful hematoma 

Problem. Pulse loss after procedure (arterial spasm) 

Precaution: Intra-arterial procaine at completion of 
procedure 

Complication: Unnecessary surgical exploration of 
artery 

Problem. Thrombosis of the artery of entrance 

Precaution: Intra-arterial procaine, use of small, 
smooth wall catheters, previously established co- 
operation of vascular surgery staff 

Problem. Prolonged systemic hypotension 

Precaution: As low a concentration and as small 
amount of contrast material as is necessary for the 
examination 

Complication: Those of cerebral vascular insuffi- 
ciency (stroke or death) 

Problem. Convulsions following injection of contrast 
material 


Precaution: Only the more dilute contrast material l 


should be used when the material enters the cere- 
bral circulation. One should use as small amount of 
contrast materjal as is absolutely necessary, spac- 
ing injections of contrast material which enter 
cerebral circulation at least 5 minutes apart 


American Roentgen Ray Society 


Avoust, 1968 


Complication: Coronary insufficiency in the ex- 
aminer 

Problem. Cardiac arrest 

Precaution: Cardiac monitor and pacemaker when- 
ever contrast material injected in the region of 
aortic root 

Complication: Death 


COURSE 406 
Friday 


DAVID M. WITTEN, M.D. 
Rochester, Minnesota 


Mammography 


This course covers in detail the technique of 
mammography, the principles of roentgenographic 
diagnosis and differential diagnosis, and the place of 
mammography in the evaluation of diseases of the 
breast. 


COURSE 421 


Friday 
JOSEPH V. SCHLOSSER, M.D. 
New Orieans, Louisiana 


The Management of Carcinoma of the 
Uterine Cervix 


This course will consider the clinical management 
of all stages of carcinoma of the uterine cervix, in- 
cluding malignancies of the uterine stump and during 
pregnancy. 

Techniques of treatment, dosimetry, biologic fac- 
tors which influence results, the importance of sub- 
staging, and complications will be covered. 

The role of surgery in early stages and recurrences 
ig to be considered. Combinations of radiation ther- 
apy and surgery will be discussed. 


COURSE 422 
Friday 


WILLIAM E. POWERS, M.D. 
St. Louis, Missouri 


J. GARRETT HOLT, M.S. 
New York, New York 


The American College of Radiology Program 
and Treatment Planning Centers Using 
Computers 


Under the auspices of the American College of 
Radiology, an application was made to the Cancer 
Control Program, National Center for Chronic Dis- 
ease Control, fanded by the Office of Comprehensive 
Health Care of the United States Public Health Ser- 
vice, for support of a program entitled "Planning 
Feasibility for Demonstration.” 
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The project has resulted in the formation of several 
treatment planning centers, providing a rapid, cen- 
tralized radiation therapy planning for external beam 
therapy, and for interstitial or intracavitary therapy, 
using computers to calculate the dosage and various 
communicative devices to send the appropriate in- 
formation back and forth between the user radiation 
therapist and the planning center. The methods of 
operation and usefulness of such centers to practicing 
radiologists will be stressed. 


COURSE 423 
Friday 
ELEANOR D. MONTAGUE, M.D. 
Houston, Texas 
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Radiation Therapy in the Management of 
Breast Cancer 


Irradiation plays an increasing role in the primary 
management of breast cancer as the local disease 1s 
more advanced; however, even in the earlier stages, a 
combination of irradiation and surgery is effective in 
decreasing local recurrences. 

Policies of treatment at the University of Texas 
M. D. Anderson Hospital and Tumor Institute at 
Houston will be reviewed for all stages of disease: 

1) Radical mastectomy followed by irradiation of 
the peripheral lymph node areas, with or with- 
out chest wall irradiation 

2) Preoperative irradiation followed by radical 
mastectomy 

3) Radiation therapy alone for clinically inoper- 
able local disease 

The indications, techniques, and results of treat- 
ment will be discussed. 
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TUESDAY 


101—Dunbar 


102—Macmillan 


103—Felson 


104—Martel 


105—Chase and 


Kricheff 


- 106—Altman 


107—Baker 
Berdon 


108—Hope 


109— Jacobson, 
George 
Meyers 


110—Singleton 


111—Etter 


112—Potts 
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CONDENSED SCHEDULE OF COURSES 


3:00 to 4:30 P.M. October 1, 1968 










Pediatric Radiology of the 
Gastrointestinal Tract 


121—Loken Current Concepts in Nuclear 


Medicine 







The Inter-Disciplinary Ap- 
proach to the Treatment of 
Head and Neck Cancer 


122— Walker 
Lawrence 


The Temporal Bone by Con- 
ventional Studies 












Alveolar and Interstitial 
Lesions in the Lung 





Fundamentals in Cellular 
Radiobiology for Radiologists 








Joint Diseases—Part I MÀ 
Mold Technology in the Ra- 


diation Treatment of Cancer 


124—Roswit 
Maddalone 
Reid 


Angiography of Cerebral Vas- 
cular Occlusive Disease 


A Look at the Child’s Uri- 
nary Tract 


Roentgen Manifestations of 
Acquired Bone Disease in 
Children 


Pediatric Radiology—Tricks 
and Treats—A Potpourri of 
Common Pitfalls 


The Acute Abdomen: Intes- 
tinal Obstruction and Other 
Selected Conditions 


Pediatric Pulmonary Abnor- 
malities 


Normal and Pathologic 
Roentgen Anatomy of the 
Skull 


Pneumoencephalography and 
Ventriculcgraphy—Tech- 
niques and Anatomy 
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CONDENSED SCHEDULE OF COURSES 
WEDNESDAY 3:00 to 4:30 P.M. October 2, 1968 
201—Dunbar The Chest in Pediatric Radi- | 221—Peters The Place of Radiotherapy in 
ology the Management of Lym- 
——————— phomas 
202—Macmillan | Orbits, Sinuses and Naso- 
pharynx 222—Rubin The Changing Perspectives 
—_ Poulter in Oxygen Breathing in Ra- 
203—Theros The Varied — Roentgeno- Quick diation Therapy of Cancer 
graphic Manifestations of rr 
Bronchogenic Neoplasms 223—D'Angio The Management of Chil. 
dren with Abdominal and 
204—Ruzicka Radiologic Diagnosis of Pelvic Tumors 
Gould Liver Disease ae iee a IEEE MEC M E 
Rossi 224—Murphy Radiation Therapy of Skin 
————— Cancer 
205—Valvassori | The Normal Temporal Bone ——— 
206—Nelson Bronchography— Part I 
207—Gannon Carotid Angiography—Part I 
208—Griscom The Skull in Childhood 
209-—Lalli The Tailored Urogram 
210—Lehman Diagnostic Ultrasound 
Goldberg 
211—Morgan Screen Intensification and 
Cineradiography 
212—Turner The Role of the Radiologist 
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THURSDAY 
301—Marshak 


302— Jacobson, 


Harold G. 
Siegelman 


303—Felson 


305—Valvassori 


306—Nelson 

307—Gannon 

308—Reuter 
Redman 


309— Wallace 


310—Wise 


311—Ter-Pogossian 


312—Becker 


313—M eszaros 
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CONDENSED SCHEDULE OF COURSES 


3:00 to 4:30 P.M. 


Stomach and Duodenum 


Some Fundamental Princi- 


ples of Skeletal Radiolegy— 
Part I 


Pulmonary Calcifications 
Joint Diseases— Part II 


The 
Bone 


Abnormal Temporal 


Bronchography—Part II | 


Carotid Angiography— Part 
II 


Visceral Angiography 


The Current Status of 


Lymphangiography 


Intravenous Cholangiography 


Image Intensification in Di- 
agnostic Radiology 


Uroradiology 


The Thoracic Aorta and Its 
Branches 


321—Del Regato 


322—Cameron 


323— Hendrickson 


324—Murphy 


October 3, 1968 


'The Conservative Treatment 
of Carcinoma of the Prostate 


Applications of Solid State 
Dosimetry to Radiation 
Therapy 


Rationale, Principles, and 
Results of Preoperative Ra- 
diation Therapy 


The Management of Car- 
cinoma of the Uterine Corpus 
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SECTIÓN ON INSTRUCTION ge 
ORDER SHEET | 


It 1s important to register for the Instruction Courses as early as possible since the number admitted to 
each course will be limited. It is also very important that first, second and third choices be listed for each periods 
All orders for ticketa will be filled according to the postmark on the envelopes. 

Nonmembers of the American Roentgen Ray Society will pay $2.00 for each course-period or a maximum 
of $8.00 for 4 courses. Nonmembers’ fees must accompany this Order Sheet and will not be returned unless 
cancellation is received before September 20, 1968. 

Members of the American Roentgen Ray Society, graduate students or residents in Radiology, and 
nonmembers who are contributing to the program, either by way of an instruction course, a paper or a 
scientific exhibit, are not required to pay for these courses but must fill out these Pink Order Sheets, indicat- 
ing their choices. 

Tickets for courses will be mailed to each registrant whose order reaches the office of the Director on or 
before September 20, 1968. They will be sent to the address below unless registrant directs otherwise. 


Please fill out the following (type or print): CiMember 
peu PR Ida Ea Pelea CDU eae aa eee ie eee eas area [Guest 
Last Name First Name or Initials 
Check 4 (Graduate Student 
TOT POPE RUM C TREES in Radiology at: 
Street Address 1 Nace cece ee eee 
[Scientific Exhibi- 
Such AE O EAEE EAE E UMEN PLI Fee IM EUER meeps tor/Paper 
City State Zip Number 


Those whose advance registration reaches the office of the Director after September 20, 1968 may obtain 
their tickets at the Registration Desk of the Section on Instruction on Monday afternoon, September 30, 
1968 and thereafter. At this time tickets may also be obtained for courses not sold out. 


$50 American Roentgen Ray Society - Avousr, 1968 


4 For convenience in selecting your courses consult the condensed schedule of courses, 
} 


, 


BE SURE TO FILL OUT SECOND AND THIRD CHOICES FOR EACH PERIOD 


First Choice Second Choice Third Choice 


Period C 
No. Instructor ox Ínstructor No. Instructor 


Tuesday 
Wednesday | | s 
Ben pes "i 


Friday 


” Send this order to: 
DR. HAROLD O. PETERSON, 1995 West County Road "B", St. Paul, Minnesota 55113 - 
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404—Hilal 


405—Howland 


406—Witten 
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CONDENSED SCHEDULE OF COURSES 


1:30 to 3:00 P.M. 


Small Intestine 


Some Fundamental Princi- 
ples of Skeletal Radiology— 
Part I 


The Evaluation of Diffuse 


Parenchymal Lesions of the 
Lungs 


Cerebral Angiography: Tech- 
nical Considerations 


Problems, Precautions and 
Complications of Arteriog- 
raphy 


Mammography 


October 4, 1968 


The Management of Car- 
cinoma of the Uterine Cervix 


The American College of Ra- 
diology Program and Treat- 
ment Planning Centers Us- 
ing Computers 


Radiation Therapy in the 
Management of Breast Can- 
cer 





NEWS 


ASSOCIATION OF UNIVERSITY RADI- 
OLOGISTS ELECTS NEW OFFICERS 

The 16th Annual Meeting of the Associa- 
tion of University Radiologists was held in 
Columbus, Ohio, May 8-11, 1968, at Ohio 
State University. 

The new officers of the Association for 
1968-69 are: President, Stanley M. Rogoff, 
M.D., University of Rochester, Rochester, 
New York 14620; President-Elect, Harry 
Z. Mellins, M.D., State University of New 
York, Downstate Medical Center, Brook- 
lyn, New York 11203; Secretary- Treasurer, 
Alexander Gottschalk, M.D., University of 
Chicago Medical School, Chicago, Illinois 
60637. 

The next Annual Meeting will be held at 
the University of California in San Fran- 
cisco, May 7—10, 1969. In 1970, the Annual 
Meeting will be held at the University of 
Kentucky Medical Center in Lexington, 
Kentucky. 


ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS 

An Annual Memorial Medal Award in 
honor of deceased members of the Asso- 
ciation of University Radiologists is 
awarded to the Resident in Radiology writ- 
ing the best original paper on some aspect 
of radiology during the period of competi- 
tion. The paper must be the work of only 
one author, the Resident. 

Manuscripts to be considered for the 
1969 competition must be received by 
March 1, i969. 

Inquiries should be addressed and papers 
submitted to the Secretary-Treasurer, Dr. 
Gottschalk, University of Chicago Medical 
School, Chicago, Illinois 60637. 

The winner of the competition will be 
invited to present his work at the Annual 
Meeting of the Association, and will re- 
ceive a monetary award in addition to the 
medal. 


AUGUST, 1968 


ITEMS 


NATIONAL RESEARCH COUNCIL 


On behalf of the James Picker Founda- 
tion, the National Research Council is ac- 
cepting applications for postdoctoral 
awards of fellowships and grants in the field 
of radiology and nuclear medicine for 
1969-1970. Awards are made in four cate- 
goriess 

Advanced Fellowships in Academic Radi- 
ology reflect the primary interest of the 
James Picker Foundation in the develop- 
ment of personnel for careers in academic 
radiology. Emphasis is placed upon the 
acquisition of a broad background in the 
basic sciences related to radiology. Prefer- 
ence will be given to applicants less than 35 
years of age who have at least three years of 
residency of postdoctoral training in radiol- 
ogy or radiological sciences. The fellowship 
program may extend for five years. The 
first two years, and exceptionally a third 
year, will be devoted to the special training 
needed for the fellow’s role in academic 
radiology, during which time a stipend will 
be provided. During the last three years 
support should be devoted to research and 
teaching projects through which the fellow 
will attempt to advance medical science 
and radiology in particular. In this latter 
period he will be supported by his institu- 
tion and usually will have an academic 
appointment. 

Research Fellowships are open to recent 
graduates who desire investigative experi- 
ence and training in radiology or nuclear 
medicine. While persons from closely re- 
lated disciplines are eligible to apply, 
candidates with some training in either 
radiology or nuclear medicine or both will 
receive preference. Applicants must hold 
the M.D., Ph.D., or Sc.D. degree or the 
equivalent. Awards are for a period of one 
year, but requests for renewal will be con- 
sidered. 

Grants for Scholars are offered to assist 
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medical schools, hospitals, and other re- 
search institutions in supporting and de. 
veloping junior staff members in radiology 
and nuclear medicine. This 1s a transitional 
form of support, designed to bridge the gap 
between the completion of the conventional 
type of postdoctoral research experience 
and the period when the young scientist 
has thoroughly demonstrated his com- 
petence as an independent investigator. 
The application is submitted by the in- 
stitution on behalf of the prospective 
scholar. The grant is made directly to the 
institution as a contribution toward the 
scholar's support, or his research, or both. 
Initial grants are made for two years, but 
renewal for a third year may be recom- 
mended. 

Research Grants are designed to en- 
courage investigations in radiology and 
nuclear medicine offering promise of im- 
provement in methods of diagnosis or treat- 
ment of disease. In line with the interests of 
the Foundation, the program is oriented 
toward, but not limited to, the diagnostic 
aspects of these fields. Projects will not be 
approved in which radiographic techniques 
and isotopes are used as research tools in 
areas outside radiology. Research grants are 
awarded to institutions, rather than to indi- 
viduals. Initial awards may be made for two 
years. There is also an opportunity to ob- 
tain small quick grant funding of up to 
$3,000 for pilot research projects. 

Applications for these various categories 
of awards wil be reviewed by the Com- 
mittee on Radiology of the Research 
Council's Division of Medical Sciences. 
Final determination of awards is made by 
the James Picker Foundation upon recom- 
mendation of the Division. Support is not 
restricted to citizens of the United States or 
to institutions within this country. 

Applications for 1969-1970 should be 
submitted by October 1, 1968. Application 
blanks and further details may be obtained 
from the Committee on Radiology, Na- 
tional Research Council, 2101 Constitution 
Avenue, N.W., Washington, D.C. 20418. 
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ARMED FORCES INSTITUTE OF 
PATHOLOGY 

The only Forensic Dentistry Course in 
the United States, and one of the few in the 
world, will be held October 7 through 11, 
1968 at the Armed Forces Institute of 
Pathology, Washington, D.C. 

The Course Director 1s Colonel William 
G. Sprague, U.S. Air Force, Dental Corps. 

The Faculty will include Dr. Soren 
Keiser-Nielsen, Professor of Forensic Odon- 
tology, Royal Dental College, Copenhagen, 
Denmark, who wil bring material from 
wide clinical experience to the course. 

The Faculty of the Course will also in- 
clude dentists with experience in forensic 
odontology, general and oral pathologists, 
law enforcement officials, lawyers, anthro- 
pologists and an identification expert. 

Among the lecture subjects will be: Re- 
cent Advances in Identification; Dental 
Identification in Mass Disasters; The Rela- 
tionship between Forensic Dentistry and 
the Federal Bureau of Investigation; Study 
of Bite Marks; and Professional Liability. 

Unique features of the course comprise a 
laboratory session on identification of hu- 
man remains by comparison of dental rec- 
ords and a mock trial depicting the role 
of the dentist as an expert witness or de- 
fendent. 

Members of the law enforcement, legal 
and dental professions are invited to make 
application by writing The Director, 
ATTN: MEDEM.PG, Armed Forces In- 
stitute of Pathology, Washington, D.C. 
20305. 


COURSE IN POSTGRADUATE GAS- 
TROENTEROLOGY 

The American College of Gastroenterol- 
ogy announces that its. Annual Course in 
Postgraduate Gastroenterology will be 
given at the Statler Hilton Hotel in Boston, 
Massachusetts,. on October 31 M 
November 2, 1968. . 

The Faculty for the Course will be denen 
from the medical schools in and around 
Boston. The subject matter to be covered 
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in the Course, from a medical as well as 
surgical viewpoint, will be, essentially, the 
advances in diagnosis and treatment of 
gastrointestinal diseases and a comprehen- 
sive discussion of diseases of the esophagus, 
stomach, pancreas, liver and gallbladder, 
colon and rectum. In addition there will be 
individual papers and films of interest. 

For further information and enrollment 
please write to the American College of 
Gastroenterology, 33 West 60th Street, 
New York, New York 10023. 


THIRD ANNUAL HEALTH PHYSICS 
SOCIETY MEETING 
Midyear Symposium Health Physics 
Operational Monitoring 

The 1969 Health Physics Society Mid- 
year Symposium will be held at the Am- 
bassador Hotel in Los Angeles, California, 
January 29-31, 1969. The basic goal of this 
symposium is the timely dissemination of 
practical, operational monitoring informa- 
tion. Another important objective is the 
creation of a useful reference book on the 
subject. Accordingly, emphasis will be on 
experience, techniques that have proven 
effective (or unsatisfactory) and control 
numbers. 

Papers are solicited on operational health 
physics for any use of radiation, from nu- 
clear rockets to nuclear submarines, includ- 
ing reactors, accelerators, radiography, etc. 

The following sessions are planned: (1) 
Operational Experiences and Problems; (2) 
Training and Education; (3) Instrumenta- 
tion; (4) Emergency Monitoring; (5) Air 
Monitoring; (6) Communication and the 
Role of Management; (7) Exposure Con- 
trol; (8) Area Monitoring; (9) Exposure 
Evaluation; and (10) The Impact of Reg- 
ulations, License Conditions and Inspec- 
tions. 

Exhibitors and those desiring further in- 
formation should contact the General 
Chairman, Charles A. Willis, Atomics In- 
ternational, P.O. Box 309, Canoga Park, 
California 91304. 


News Items 


Augusr, 1968 


AMERICAN INSTITUTE OF ULTRA- 
SONICS IN MEDICINE (AIUM) 

The American Institute of Ultrasonics in 
Medicine wil hold its Annual Meeting 
Monday through Thursday, November 4- 
7, 1968 in New Orleans, Louisiana, at the 
Monteleone Hotel. 

The first day of the meeting will be de- 
voted to tutorial papers on the basic prin- 
ciples of diagnostic ultrasound; and a work- 
shop session on applications in echoenceph- 
alography, cardiology, ophthalmology, 
obstetrics, gynecology and abdominal in- 
vestigations and Doppler studies. 

The last day will be devoted to terminol- 
ogy on diagnostic ultrasound to be adopted 
by the AIUM and on methods to measure 
the performance of the equipment. 

Scientific papers are invited on clinical 
applications and developments in technique 
and instrumentation. A two quarter page 
abstract including Figures should be sent 
by September 15, 1968 to G. Kossoff, Bio- 
physical Research Laboratory, University 
of Illinois, Urbana, Illinois 61803. These 
wil be published as Proceedings of the 
Meeting. 


SOUTHERN MEDICAL ASSOCIATION 


Radiology Refresher Courses Postgraduate 
Instruction 

The Sixty-second Annual Meeting of the 
Southern Medical Association will be held 
in New Orleans, Louisiana, November 18- 
21, 1968. 

At that time the Radiological Society of 
North America, in cooperation with the 
Section on Radiology of the Southern 
Medical Association, and as part of a con- 
tinuing program in postgraduate education, 
will sponsor 4 refresher courses. Two of the 
courses wil be presented by Charles H. 
Helmen, M.D., Indianapolis, Indiana, and 
will discuss “The Fundamentals of Cardiac 
Roentgenology." The other 2 courses by 
Hillier L. Baker, Jr., M.D., Rochester, 
Minnesota, will consider “The Art of 
Myelography." 

The instruction sessions will be held on 
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Monday, November 18, and Tuesday, 
November 19, during the regular meeting. 

Attendance is limited to physicians, in- 
cluding graduate students and residents in 
radiology, and medical students certified 
by the Dean of their medical school. There 
will be no registration fee for these courses 
but all who attend must be registered at the 
meeting so that they may be properly 
identified. 

Any comments concerning the courses or 
suggestions for future presentations should 
be directed to the Chairman of the Re- 
fresher Course Committee: Hillier L. Baker 
Jr, M.D., Mayo Clinic, Rochester, Min- 
nesota $5901. 


ESTABLISHMENT OF AN INFORMATION 
OFFICE ON THE CLINICAL THERA- 
PEUTICAL TRIALS ON CANCER 

An Information Office on Clinical Thera- 
peutical Trials has been established by the 
Committee on Controlled Therapeutical 
Trials of the International Union Against 
Cancer. 

Those who are planning to start a trial 
will thus be able to obtain from this Office 
information on similar trials which could be 
in progress elsewhere. 

If required, the Office will also facilitate 
contacts between investigators. 

It is clear that the Office will be able to 
perform its various duties only if, in return, 
information on current trials are regularly 
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sent to it. The more information you will 
transmit to the Office, the better will be the 
service it can provide. 

Such information may be sent to the 
Office or to any member of the Committee. 

Address of the Office: Unité de Recher- 
ches Statistiques de l'I.N.S.E.R.M., In- 
stitut Gustave Roussy, 16 bis, Ave- 
nue Paul-Vaillant-Couturier, 94-Villejuif, 
France. 

Address of U.S. Representative on the 
Committee: George A. Higgins, Jr., M.D., 
Chief, Surgical Service, Veterans Adminis- 
tration Hospital, so Irving Street N.W., 
Washington, D. C. 20422. ‘, 

The Members of the Committee are: 
Prof. D. Schwartz (Chairman), Unité de 
Recherches Statistiques de l'I. N.S.E. R.M., 
94-Villejuif, France; Dr. R. Flamant, In- 
stitut National de la Santé et de la Re- 
cherche Médicale, Paris, France; Dr. A. 
Garin, Institute of Experimental and Clin- 
ical Oncology, Moscow, U.S.S.R.; Dr. J. L. 
Hayward, Guys’ Hospital, London, G.B.; 
Dr. G. Higgins, Veterans Administration 
Hospital, Washington, D. C., U.S.A.; Dr. 
H. Hgst, The Norwegian Radium Hospital, 
Montebello, Oslo, Norway; Dr. Y. Kenis, 
Institut Jules Bordet, Brussels, Belgium; 
Dr. Y. Koyama, Tokyo First National 
Hospital, Tokyo, Japan; Prof. A. Ratti, 
Istituto Di Radiologia Dell ‘Universita Di 
Milano, Milan, Italy; and Prof. G. Wagner, 
Statistisches Institut des Deutschen Krebs- 
zentrums, Heidelberg, W. Germany. 
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Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return for the 
courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 








ALIMENTARY Tract RoENnTGENOLOGY. In two 
volumes. Edited by Alexander R. Margulis, 
M.D., Professor and Chairman, Department 
of Radiology, University of California, San 
Francisco Medical Center, San Francisco, 
Calif.; and H. Joachim Burhenne, M.D., 
Associate Clinical Professor of Radiology, 
University of California School of Medicine, 
San Francisco; Chairman, Department of 
Radiology, Children’s Hospital and Adult 
Medical Center, San Francisco, Calif. Cloth. 
Total pages 1,203, with 1,414 illustrations. 
Price, $65.00. C. V. Mosby Company, Pub- 
lishers, 3207 Washington Blvd., St. Louis, 
Mo. 63103, 1967. 


This 2 volume book, in attractive format, is a 
monumental contribution to the all important 
field of Roentgenology of the Alimentary Tract. 
The two editors and their 45 guest contributors, 
of whom g are European, are men of high pro- 
fessional and academic standing who have 
gained national and international reputation 
through their significant contributions to the 
advancement of radiology in general and of the 
alimentary tract in particular. 

The material in this book is divided into 13 
parts which include a total of 49 chapters. The 
8 chapters of Part I deal with the history of 
roentgenology of the alimentary tract, contrast 
agents, equipment, anatomy, physiology and 
pathology. The 2 chapters of Part II cover the 
subject of the plain film examination. The re- 
maining 11 Parts deal with the various portions 
of the alimentary tract,—perhaps divided into 
too many segments. This presents a large dic- 
tionary pattern rather than a textbook in the 
usual sense. 

Of the 49 chapters, the editors have con- 
tributed 2 chapters each and the remaining 45 
chapters are written by the other 45 authors, 
writing singly or jointly. Several of the authors 
have already made their thoughts known on the 
subjects on which they write through previously 
made similar contributions; this in some ways 
dilutes the flavor of their present contribution. 


The book is profusely illustrated. Some of the 
reproductions are of variable quality, for the 
most part they are excellent. 

In Part I the basic text, in the Sections on 
Anatomy, Physiology and Pathology, with its 
numerous tables, diagrams and photographs of 
gross specimens, would have been greatly en- 
hanced if documented by companion roent- 
genograms. The reverse is true through the 
greater portion of the book where the value of 
the roentgenographic appearance of many of 
the lesions presented would have been increased 
if companion photographs of anatomic speci- 
mens had been provided. 

The book displays some unevenness of style, 
while the inevitable gaps and overlaps of multi- 
ple authorship have been kept to a relative 
minimum. 

The reader will be especially pleased with the 
Sections dealing with the Pharynx, Esophagus, 
Esophagogastric Junction and Benign Lesions 
of the Stomach. The diaphragm, an oft ne- 
glected “no-man’s land" in treatises on the 
chest and abdomen, is amply discussed in 
Chapter 14. Chapter 44, the Biliary Tract in 
Children, constitutes an especially valuable 
contribution and does justice to a subject that 
too often is neglected or omitted from standard 
texts. 

Regrettably, the technique and indications 
for the use of water-soluble contrast media in 
the examination of the alimentary tract have 
been neglected, as have been the technique and 
value of routine visualization of the bile ducts 
in oral studies of the biliary tract in the adult. 
Presentation of these subjects in their proper 
perspective would have appreciably enhanced 
the material in this book. 

This book presents the result of careful 
planning and coordination in bringing together 
and making available to us a vast amount of 
pertinent material and valuable information. 
We welcome this book to the shelves of our 
libraries for frequent reference and for use of 
its extensive bibliography. 

WiLLiAM H. Suenan, M.D. 
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OnrnuopEDIC Diseases: PuvsroLooGv, PATHOLOGY, 
RapioLoey. Third edition. By Ernest Aegerter, 
M.D., Professor of Pathology and Director of the 
Department of Pathology, Temple University 
Health Sciences Center; Professor of Orthopedic 
Pathology, University of Pennsylvania Graduate 
School of Medicine; Chief in Pathology, Phila- 
delphia General Hospital; Consultant in Pathol. 
ogy, Frankford Hospital, United States Naval 
Hospital, Veterans Administration Hospital, 
Shriners' Hospital for Crippled Children, Phila- 
delphia; Pennsylvania State Hospital for Crippled 
Children, Elizabethtown, Pa., and A. I. DuPont 
Institute, Wilmington, Delaware; and John A. 
Kirkpatrick, Jr., M.D., Radiologist, St. Christo- 
pher's Hospital for Children; Professor of Radiol- 
ogy, Temple University Health Sciences Center; 
Radiologist, Children’s Heart Hospital; Attending 
(Radiology), Veterans Administration Hospital, 
Philadelphia, Pa. Cloth. Pp. 906, with many illus- 
trations. Price, $23.00. Canadian Price, $24.85. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1968. 


SELECTED PAPERS FROM THE INSTITUTE OF CANCER 


ReskEARCH: Roya, Cancer HOSPITAL AND FROM 
THE RovAL Marspen HosPITAL, 1966. Published 
by order of the Committee of Management of the 
Institute and the Board of Governors of the Royal 
Marsden Hospital, London. Volume 21. Cloth. Pp. 
1,272, with some illustrations. The Chester Beatty 
Research Institute, Fulham Road, London, S.W. 
3, England, 1968. 

Hopcxin’s Disease. Compiled and edited by David 
W. Molander, M.D., F.A.C.P., Assistant Attend- 
ing Physician, Memorial Hospital for Cancer and 
Allied Diseases; Attending Physician, Pack Med- 
ical Group; Clinical Assistant Professor of Medi- 
cine, Cornell University Medical College, New 
York, N. Y.; and George T. Pack, M.D., LLD. 
(Hon.), F.A.C.S., Director, Pack Medical Founda- 
tion; Attending Surgeon, Emeritus, Memorial 
Hospital for Cancer and Allied Diseases; Clinical 
Professor of Surgery, New York Medical College, 
New York, N. Y. Cloth. Pp. 212, with many illus- 
trations. Price, $15.00. Charles C Thomas, Pub- 
lisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill. 62703, 1968. 


TRATTATO DI RapropiacNnostica. Volume II. By 


Luigi Turano, Direttore dell Istituto di Radiologia 
dell'Università di Roma, Rome, Italy. Cloth. Pp. 
826, with 927 illustrations. Unione Tipografico 
Editrice Torinese, Torino, Italy, 1967. 

Crnica Rapration PATHOLOGY. Volumes I and II. 
By Philip Rubin, M.D., Professor of Therapeutic 
Radiology and Radioisotopes and Associate in 
Medicine and Surgery, University of Rochester 
School of Medicine; and George W. Casarett, 
Ph.D., Professor of Radiation Biology and Bio- 
physics, University of Rochester School of Medi- 
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cine, Rochester, N. Y. Cloth, with many illustra- 
tions. Pp. Volume I, 1-517; Volume II, §18~1,057. 
Price, $45.00 the set. Canadian Price, $48.60 the 
set. W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1968. 


FRONTIERS OF RADIATION THERAPY AND ONCOLOGY. 


Volume II: Electron Beam Therapy. Proceedings 
of the Second Annual San Francisco Cancer Sym- 
posium. Edited by Jerome M. Vaeth, San Fran- 
cisco, Calif. Cloth. Pp. 267, with 185 figures and 
33 tables. Price, $14.50. S. Karger Ag. Basel. Dis- 
tributed in the USA by Albert J. Phiebig, P. O. 
Box 352, White Plains, N. Y. 10602, 1968. 


ScIENTIFIC PuBLICATIONS. From Eastman Kodak 


Laboratories. Section I, Organic Chemistry, 
Polymer Chemistry, Biological Chemistry. Paper. 
Pp. 124. Section II, Analytical Chemistry, Physi- 
cal Chemistry, Chemical Engineering. Paper. Pp. 
122. Section III, Physics, Mathematics, Engineer- 
ing. Paper. Pp. 76. Section IV, Photographic Sci- 
ence and Technology. Paper. Pp. 100. Department 
of Information Services, Research Laboratories, 
Eastman Kodak Company, Rochester, N. Y. 
14650, 1968. 


RapiumM Dosace: THE MANCHESTER System. Edited 


by W. J. Meredith, D.Sc., F. Inst. P., Christie 
Hospital and Holt Radium Institute, Manchester, 
England. Second edition. Cloth. Pp. 134, plus 
tables. Price, $15.50. The Williams & Wilkins 
Company, Baltimore, Md. 21202, 1967. 


OSTEOARTHRITIS AND Bopy Measurements. Vital 


and Health Statistics: Data from the National 
Health Survey. National Center for Health Statis- 
tics, Series 11, No. 29. Paper. Pp. 37. Price, $0.35. 
Superintendent of Documents, U. S. Government 
Printing Office, Washington, D. C. 20402, 1968. 


THe RaptopioLocy or Human Cancer RADIO- 


THERAPY. By J. Robert Andrews, M.D., D.Sc. 
(Med.), Professor of Radiology and Director of 
Radiotherapy, Georgetown University Medical 
Center; Chief, Radiotherapy Section, Radiology 
Service, Washington Veterans Administration 
Hospital; Consultant, Clinical Center, National 
Institutes of Health; District of Columbia General 
Hospital; Providence Hospital; Sibley Memorial 
Hospital; Formerly, Chief, Radiation Branch, Na- 
tional Cancer Institute, National Institutes of 
Health; Professor and Director of Radiology, 
Bowman Gray School of Medicine and North 
Carolina Baptist Hospitals. Cloth. Pp. 271, with 
some illustrations. Price, $19.00. Canadian Price, 
$20.55. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1968. 


A CoLLEgcTio0N or RADIUM Lear TEST ARTICLES. 


Assembled by Valorie A. Wood, Radioactive Ma- 
terial Section, Medical and Occupational Radia- 
tion Program. Paper. Pp. 117. Office of Informa- 
tion, National Center for Radiological Health, 
Public Welfare, Rockville, Md. 20852, 1968. 


PHYSICAL AND PHOTOGRAPHIC PRINCIPLES or MED- 
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ICAL RapiocrapHy. By Herman E. Seemann, 
Former Research Associate, Kodak Research 
Laboratories. Cloth. Pp. 132, with some illustra- 
tions. Price, $9.50. John Wiley & Sons, Inc., Pub- 
lishers, 605 Third Avenue, New York, N. Y. 
10016, 1968. 

ATLAS or Tumor Patuo.oey. Section VII, Fascicle 
26. Tumors of the Gallbladder and Extrahepatic 
Bile Ducts. By Hugh A. Edmondson, M.D., Pro- 
fessor Pathology, University of Southern Cali- 
fornia, School of Medicine, Los Angeles, Calif. 
Published by the Armed Forces Institute of Pa- 
thology. Paper. Pp. 165, with many illustrations. 
Price, $3.35. American Registry of Pathology, 
Room G-16, Armed Forces Institute of Pathology, 
Washington, D. C. 20305, 1967. 


Low Dose X-InRADIATION AND TERATOGENESIS: A 


QUANTITATIVE EXPERIMENTAL STUDY, WITH REF- 
ERENCE TO SEASONAL INFLUENCE ON Dose Er- 
FECTS. By Lars Jacobsen, Department of Cytology 


Books Received 
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and Experimental Genetics, University Institute 
of Medical Genetics, University of Copenhagen, 
Denmark. Paper. Pp. 208, with some illustrations. 
'Translated from the Danish by Stan R. Blecher, 
B.Sc. Munksgaard, Copenhagen, 1968. Also ap- 
pears as Supplement 193 of Ácta Pathologica et 
Microbiologica Scandinavica, 1968. 


Arias or Tumor ParHoLoGYv. Second Series, Fas- 


cicle I. Tumors of the Soft Tissues. By Arthur 
Purdy Stout, M.D., Emeritus Professor of Surgery, 
Professor of Pathology, Retired, Columbia Uni- 
versity, College of Physicians and Surgeons, 
New York, N. Y.; and Raffaele Lattes, M.D., Pro- 
fessor of Surgical Pathology, Columbia Univer- 
sity, College of Physicians and Surgeons, New 
York, N. Y. Published by the Armed Forces In- 
stitute of Pathology. Paper. Pp. 196, with many 
illustrations. Price, $4.00. American Registry of 
Pathology, Room G-16, Armed Forces Institute of 
Pathology, Washington, D. C. 20305, 1967. 
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ROENTGEN DIAGNOSIS 
Heap 


Huser, A. Arteriography and phlebography 
in the diagnosis of orbital affections. Bull. 
New York Acad. Med., Apr., 1968, 44, 409- 
430. (Address: Dr. A. Huber, Professor, Uni- 
versity Eye Clinic, Zurich, Switzerland.) 


Plain skull and orbital roentgenograms (including 
tomograms) fail to establish the nature or even the 
presence of an orbital lesion in about half of all cases. 

Orbital angiography may be very helpful in these 
cases. Circulation in the orbit—arterial, capillary 
and venous—can be well demonstrated by per- 
cutaneous injection of the carotid artery ‘external 
and internal), and of the angular vein with a highly 
concentrated contrast medium. Obvious vascular 
lesions and malformation of the orbit can be diag- 
nosed by this method. Demonstration of orbital 
tumors by displacement of vessels or by direct vis- 
ualization of tumor vascularity can be accomplished. 

Orbital angiography, either arteriography or 
venography or both combined, today constitutes an 
indispensable aid in diagnosing the etiology and 
topography of space-cccupying lesions in the orbit 
and it thus contributes to better understanding of 
unilateral exophthalmos mechanisms.— David Morse, 
M.D. 


Patron J. T., anp Hircucocx, E. Angio- 
graphic features of falcine subdural empy- 
ema. Clin. Radiol., Apr., 1968, 79, 229-232. 
(From: The Department of Radiology, and 
Neurological Surgery, Manchester Infirmary, 
Manchester, England.) 


The authors discuss the roentgenologic appear- 
ances in carotid arteriography in 8 patients with 
falcine subdural empyema. 

The angiographic features consist of a lateral shift 
of the pericallosal and calloso-marginal branches of 
the anterior cerebral artery away from the falx on the 
involved side. The other component of the abnormal- 
ity is an associated displacement of the more prox- 
imal portions of these vessels beneath the free edge 
of the falx towards the contralateral side. This results 
in a characteristic '"S"-shaped deformity of the ante- 
rior cerebral artery and its branches on the affected 
side. 

The authors emphasize the advantages of cross- 
compression during angiography.—Joán H. Harris, 
M.D. 


NECK AND CHEST 


LANDRIGAN, PauL L., Wasry, G. and NIGAM, 
S. Pulmonary aspergillosis: report of seven 
cases. Canad, M.A.F., Mar. 30, 1968, 98, 
642—645. (From: The Departments of Med- 
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icine and Pathology, Dalhousie University, 
Halifax, Nova Scotia, Canada.) 


There are five different manifestations of aspergill- 
osis in man: (1) The saprophytic form, where the 
fungus produces no disease but exists in the body. (2) 
Acute pneumonitis with abscess formation represent- 
ing acute invasion of the bronchial wall by the fungus 
with resultant gross destruction of lung tissue, and 
production of large amounts of foul-smelling sputum. 
It follows a rather acute course. (3) The fungus ball, 
a granulomatous mycelial growth, which eventually 
takes the form of a circular mass, and is situated 
within a pre-existing cavity. (4) Hypersensitivity 
aspergilosis, with recurrent airway obstruction 
secondary to mucosal edema and spasm of the 
bronchi as the result of sensitivity to the aspergill- 
osis fungi. It is characterized by eosinophilia, tran- 
sient pulmonary infiltrations, and productions of 
mucus plugs in the sputum, which contain mycelial 
growths of Aspergillus. (5) The disseminated type, 
which is widespread, involves many systems, and 
Is found in patients with marked debilitation. 

Symptoms vary but hemoptysis is a fairly prom- 
inent finding in association. with cavitation and 
fungus ball formation. Chronic cough and foul-smell- 
ing sputum are associated with abscess and fungus 
ball formation. Episodic wheezing, dyspnea, and 
fever are found with the hypersensitivity type. 

Pre-disposing conditions are cavity formation 
secondary to tuberculosis or bronchiectasis, and 
chronic endobronchial disease. Debilitation, neo- 
plasia and diabetes play their parts, as do the use of 
corticosteroids, cancer chemotherapeutic agents, and 
antibiotic therapy. The lung is by far the most com- 
mon organ involved, although lesions of the central 
nervous system, heart, liver, sinuses, and other or- 
gans have been reported. 

The diagnosis of the fungus ball form of the disease 
is usually suspected from the characteristic meniscus 
air sign. Culture of the fungus from the sputum and 
demonstration of antibodies to aspergillosis in the 
serum are helpful. 

The authors report 7 cases, $ of which had the 
typical fungus ball formation in cavities. Four of the 
patients had symptoms of hypersensitivity to asper- 
gillosis, 1 patient had disseminated disease, and an- 
other had aspergillosis complicating the chronic 
endobronchial disease of cystic fibrosis. 

Treatment of the disease at the moment depends 
upon various combinations of potassium iodide, 
amphotericin B and surgery, with no single method 
of treatment having been entirely successful. Sur- 
gical resection of the affected area remains the most 
definitive method of the therapy for the fungus ball 
form of the disease, but the incidence of a complicat- 
ing empyema or abscess is high.—Donald M. Mon- 
son, M.D. 


Spear, Haroitp C. Davourav, DeWrrr C., 
CHESNEY, Joun G., GeNTsCH, Tuomas O., 
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and Larsen, Perry B. Solitary pulmonary 
lesion due to Dirofilaria. New England F. 
Med., Apr. 11, 1968, 278, 832-833. (Address: 
Dr. Harold C. Spear, 1550 N.W. xoth Av- 
enue, Miami, Fla. 33136.) 


This is a short recording of 2 more cases of solitary 
pulmonary nodules caused by the mammalian 
parasite Dirofilaria immitis, commonly called the 
heartworm. 

The pathologic lesion is best described as a hel- 
minthic infarct.as the parasite plugs the small pul- 
monary arteriole resulting in an infarct. 

Parasitic segments are seen within the pulmonary 
arteriole on microscopic examination. ° 

These helminthic emboli arise presumably from 
the right side of the heart where the heartworm is 
thought to mature. 

The authors state that there are now 12 cases de- 
scribed in the literature and they suggest that this 
condition may be much commoner than these few 
cases would suggest as there is a universal distribu- 
tion of the parasite.— Everett H. Fohnston, M.D. 


ÁBDOMEN 


LuMspEN, K., and Pexman, J. H. W. The 
trapped air sign: its value in the interpreta- 
tion of antral deformities. Clin Radiol., Apr., 
1968, 79, 211-220. (From: The X-ray De- 
partment, the Radcliffe Infirmary, Oxford, 
England.) 


In 1963 Shopfner described a roentgenologic sign 
he had observed in patients with perigastric adhe- 
sions. The sign consisted of trapping of a pocket of 
air in a part of the gastric antrum which was ele- 
vated and fixed by adhesions to other organs such 
as the liver and pancreas. Shopfner regarded the sign 
as valuable in excluding gastric carcinoma. 

The authors report a study of 37 cases in which the 
trapped air sign was present in a typical or modified 
form and was attributed to a benign cause; in 28 of 
these, acquired adhesions were believed to be re- 
sponsible. 

They also report 8 cases in which air-trapping in 
the antrum was associated with a gastric carcinoma. 
In most of these, there were roentgenologic signs of 
carcinoma and the stomach was probably fixed to 
adjacent organs.—7oÀn H. Harris, M.D. 


Pripiz, Ronan B., Hiecins, PETER MCcR,, 
and Yates J. R. Bone changes following 
gastrectomy. Clin Radiol., Apr., 1968, 79, 
148-153. (From: X-ray Department and 
Department of Surgery, The London Hos- 
pital, Whitechapel, London, E.1, England.) 
A method of estimating a metacarpal density in- 


dex was developed by the authors. The index ob- 
tained reflects the quantity of calcium per unit vol- 
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ume of cortical bone. With this method of estimating 
the metacarpal density, the hands of 150 patients 
who had had gastrectomies were examined some 
years after operation. 

The findings would indicate that there was statis- 
tically significant reduction in the amount of calcium 
in the bones of postgastrectomy patients. No correla- 
tion occurred between the metacarpal density and 
the interval since the operation. The metacarpal 
cortical width (Nordin and Barnett) was no different 
in the gastrectomy and the control group. This 
would indicate that there is no increase in osteopor- 
osis after gastrectomy. 

The authors describe the method used in estimat- 
ing the metacarpal density index in detail. 

One photograph is included, showing the method 
of obtaining the roentgenogram and one reproduc- 
tion of a roentgenogram so obtained is presented. 
Two charts of the results are also presented.— John 
H. Harris, M.D. 


Wenz, W., and Kress, H. Angiographic dem- 
onstration of a bleeding neurinoma of the 
small intestine. German Med. Monthly, Feb., 
1968, 23, 77-79. (From: The Division of 

adiology and the Surgical Clinic, Heidel- 
berg University, Heidelberg, Germany.) 


The authors report a case of massive gastrointes- 
tinal hemorrhage from a neurinoma that was not 
found on the usual gastrointestinal tract contrast 
studies or at exploratory laparotomy, but was well 
demonstrated by selective angiography of the supe- 
rior mesenteric artery. 

The patient had a history of melena for nearly a 
year terminating in the massive bleeding episode. At 
one time roentgenologic study had indicated a duo- 
denal ulcer, so when the massive hemorrhage oc- 
curred laparotomy was carried out and a Bilroth I 
gastrectomy was done. No ulcer was detected in the 
resected specimen. The intestinal tract was found 
full of blood. As the patient continued to bleed, 
angiography the next day showed a tumor of the 
small intestine and clearly defined leakage of the 
contrast medium into the lumen of the bowel from 
the ulcerated tumor. A second operation with re- 
moval of the tumor allowed the patient to make an 
uneventful recovery. 

'The authors cite the literature regarding ac- 
curacy of roentgen examinations and other clinical 
studies in the diagnosis of gastrointestinal bleeding 
and state that even with exploratory laparotomy the 
bleeding site is not determined in 6 to 20 per cent of 
the cases depending on the article quoted. The 
literature is also reviewed with reference to angiog- 
raphy in gastrointestinal hemorrhage. 

The authors stress the fact that the actual bleeding 
site can be identified frequently by the presence of a 
collection of contrast medium in the lumen of the 
intestine. They cite the case with a 3 mm. cavernoma 
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of the small intestine reported by Brehm et al., 
successfully diagnosed by angiography. 

It is recommended that angiography be performed 
during active bleeding and the absence of collection 
of barium sulphate or other contrast media in the 
lumen of the intestine.— Everett H. Johnston, M.D. 


GYNECOLOGY AND OBSTETRICS 


ScuwARz, GERHART S. Radiation hazards to 
the human fetus in present-day society: 
should a pregnant woman be subjected to a 
diagnostic x-ray procedure? Bull. New York 
Acad. Med., Apr., 1968, 44, 388-399. (From: 
Department of Radiology, New York Med- 
ical College-Center for Chronic Diseases, 
Bird S. Coler Hospital, New York, N. Y.) 


The opening paragraphs of this article deal with 
definitions of radiation units and factors that affect 
biologic reaction to radiation such as dose rate, total 
dose and the age of the individual. 

Following this, there is a presentation of gonadal 
exposure data in medical radiographic procedures 
and a synthetic example of what a young female 
might receive in gonadal dose during a hospital stay 
that included roentgenologic examination of the 
chest, gallbladder, lumbosacral spine, upper gastro- 
intestinal tract, colon and excretory urography. In 
this hypothetical case the gonadal dose would be 
II.2 r. 

The author then explores the question as to 
whether doses of less than 10 r to the pregnant female 
have ever affected the baby. He answers this 
question with an unqualified yes, reviewing published 
works from Great Britain and this country as well as 
the observations made of the Hiroshima and Naga- 
saki survivors. 

The author's concluding remarks concern what to 
do about it. He recommends that we refrain from the 
use of roentgen rays except to the chest area in preg- 
nant women unless absolutely necessary, and that 
abdominal examinations on the females of reproduc- 
tive age be confined to the first 2 weeks after the on- 
set of menstruation. He states further that if roent- 
genographic studies are absolutely necessary during 
pregnancy they should be conducted by the most 
experienced technician on the staff using the best of 
modern roentgen-ray equipment so that the end re- 
sult is the minimum radiation exposure possible. 

He mentions the Danish recommendations of 
therapeutic abortion when a fetus is known to have 
received an exposure between 1 and 10r, but he does 
not seem to feel that these recommendations are 
applicable in the United States.—Everett H. John- 
ston, M.D. 


Hitt, J. G., and Brunron, F. J. (London, 
England.) Arteriographic assessment of pla- 
cental vascularity after antepartum haemor- 
rhage. Brit. M. J., Apr. 6, 1968, 2, 25-26. 
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The authors report on the use of arteriography to 
assess the placental sinusoidal adequacy in ante- 
partum hemorrhage when other causes of hemor- 
rhage can not be found. 

If placental circulation is truly inadequate, pro- 
longed bed rest is indicated to reduce infant and 
maternal mortality. Fifty-eight patients were in- 
vestigated because of antepartum hemorrhage by the 
standard Seldinger method. The catheter was placed 
above the aortic bifuraction and 25 cc. of conray 420 
was injected by hand. A single roentgenogram cen- 
tered ¢ degrees off lateral is taken 24 seconds after 
the completion of the injection. A £o mm. contracep- 
tive cap is placed gently over the cervix as a marker. 

If the lowest placental sinusoid was within 10 cm. 
of the cervical marker, the placenta was called 
previa. Of the §8 patients, 10 had placenta previa 
and were excluded from this study. Placental vas- 
cularity was interpreted as either adequate or in- 
adequate and was based on the appearance of the 
sinusoids which according to the authors is readily 
determined. 

Fourty-four patients had well vascularized pla- 
centae, the fetal mortality being nil. The 4 remaining 
were felt to have placentae which were poorly vas- 
cularized. Three of these had normal infants and 1 
had a stillborn with a severely infarcted placenta. 
The placentae of the 3 patients who delivered normal 
infants were normal. When reviewing the arterio- 
grams of these 3 patients, the authors felt that their 
original assessment was inaccurate and that evidence 
for poor vascularity was not present. 

The article suggests that diminished placental 
vascularity as demonstrated by arteriography may 
be a sign of placental insufficiency.—Major James 
Stevenson, M.D. 


Heron, I. D. An assessment on angioplacen- 
tography. Clin. Radiol, Apr., 1968, r9, 
204-210. (From: Royal Cornwall Infirmary, 
Truro, England.) 


This report consists of 102 successful cases of 
retrograde aortography to outline the placenta with- 
out significant complications. Twenty milliliters of 
65 per cent hypaque were injected using a pressure of 
3.5 kilograms per cm. Film exposure was made with 
the patient in the lateral position exactly 2 seconds 
after the injection was completed. The catheter tip 
was placed just above the aortic bifurcation. 

Two groups of cases were observed. One group 
consisted of patients for amniocentesis preceding 
intrauterine transfusion. A second group was local- 
ization for suspected placenta previa. 

Out of the 30 cases for placental localization in 
suspected placenta previa, there were 2 misread; a 
Type 1, and a Type ur. The technical reasons for 
these mistakes are discussed. 

This technique has been employed before, but of 
interest are the use of barium sulfate in the posterior 
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vaginal fornix as a marker for localizing the cervix, 
and the low dose per single film used for radiography, 
the dose being between 55 and go mr. The lateral 
position is preferred because most of the placentae 
were found to lie anteriorly or posteriorly. If neces- 
sary, an anteroposterior roentgenogram could be 
taken for further confirmation.—R. Pyle, M.D. 


Neustein, Daniet H., and Scuurre, HEIN- 
RICH. Mullerian duct cyst: with report of a 
case. Brit. F. Urol., Feb., 1968, 40, 72-77. 
(From: The Albert Einstein College of Med- 
icine, Bronx, N. Y. 10461.) 


Mullerian duct cyst is a rare clinical fondition 
representing congenital or acquired inflammatory 
enlargement of the caudal remnant of the mullerian 
duct in the male, normally represented by the pro- 
static utricle which comprises the major portion of 
the verumontanum. It has variously been reported in 
association with such genital urinary anomalies as 
pseudohermaphroditism and hypospadia. 

Sufficient enlargement of the cyst results in local 
pressure effect upon the urinary tract and the usual 
presenting symptom is that of urinary retention 
suggesting prostatic enlargement. The cystic mass 
can be palpated through the rectum and roentgeno- 
graphically confirmed by demonstrating its com- 
munication with the utricle. The differential diagno- 
sis includes seminal vesicle cyst, prostatic cyst or 
abscess, dermoid cyst, retroperitoneal tumor, bladder 
diverticulum and hydatid cyst. 

Treatment of small cysts is conservative and may 
consist of expectant observation, rectal massage, or 
endoscopic rupture. Open surgery when done 1s us- 
ually via the suprapubic extravesicle approach; 
surgical removal is difficult and often leads to injury 
of the adjcent structures. 

The case reported herein is that of a 59 year old 
Negro male hospitalized with acute urinary reten- 
tion. The excellent roentgenographic reproductions 
included demonstrate the alterations of the uri- 
nary tract produced by a very large mullerian 
duct cyst and the roentgenographic means for deter- 
mining the diagnosis. 

Intravenous urography revealed moderate dilata- 
tion of the upper urinary tract due to pressure upon 
the distal ureters. Retrograde cystourethrography 
revealed an elongated and displaced prostatic 
urethra with a narrow communication to a small 
retropubic cystic structure. The bladder was dis- 
placed anterolaterally and superiorly. Retrograde 
pyelography disclosed that both ureters were dis- 
placed to the right as was the sigmoid colon at the 
barium enema examination. Bilateral vasotomies 
and seminal vesicle injections revealed normal vas 
and vesicles pushed to the right. 

At surgery a large two compartmented cyst, was 
found, the larger of which contained at least 1,000 
cc. of dark red fluid and was thought to represent a 
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hemorrhagic cyst of the lower smaller cyst. Supra- 
pubic extravesical removal of the cyst resulted in an 
anterior wall rectal defect successfully treated fol. 
lowing temporary colostomy.—ohn T. Underberg, 
M.D. 


GENITOURINARY SYSTEM 


FELDMAN, MrnniLL I, GoapE, WiLLiAM J., 
JR., Bouras, Leonarp, and Bancoor, F., 
Jonn. Total urography by rapid intravenous 
infusion. F. Urol., Feb., 1968, 99, 220-222, 
(From: The Department of Radiology, Lynn 
Hospital, Lynn, Mass.) 


The limitation of routine excretory urography is 
due to a lack of complete anatomic visualization of 
the upper and lower urinary tract. Ín an effort to 
overcome this deficiency, the authors used rapid in- 
fusion pyelography and nephrotomography for all 
patients with unexplained hematuria or pyuria. 

Rapid infusion for the demonstration of the uri- 
nary tract requires the administration of a large 
amount of fluid to produce hydration, diuresis and 
filling and the simultaneous administration of a 
large volume of contrast material to opacify the 
entire urinary tract. Routine catharsis for prepara- 
tion is not necessary. Á history of sensitivity is 
elicited before the infusion is started, and an initial 
test dose of several drops of the infusion is allowed 
to flow freely into the vein. Following this, 300 cc. 
of a 30 per cent solution of meglumine diatrizoate is 
allowed to infuse through a 17-gauge needle in a 
period of approximately 7 minutes. Three or four 
nephrotomographic cuts are obtained at appropriate 
levels; and at 10 minutes after completion of the in- 
fusion, a routine 14X17 inch film is exposed. In 
male patients, a voiding cystourethrogram is ob. 
tained with the patient erect in the oblique position. 

Of 46 patients examined by this method, 2 had 
minor allergic reactions with erythema and pruritus. 
There was no evidence of nephrotoxicity. 

The authors detail the clinical and roentgeno- 
graphic findings in 2 patients, 1 of whom had unex- 
plained pyuria and 1 of whom had unexplained 
hematuria. In both instances, the diagnosis could be 
established by the infusion pyelograms, whereas the 
previous routine studies had failed to find the cause 
of the patient’s symptoms. 

The authors conclude that rapid intravenous in- 
fusion pyelography is a safe and satisfactory method 
for examination of the entire urinary tract and with 
the aid of tomography will facilitate the accurate 
diagnosis of obscure lesions. 

Three composite illustrations are presented.— 
George W. Chamberlin, M.D. 


LADEFOGED, J., and PEDERSEN, F. Relationship 
between roentgenological size of the kidney 
and the kidney function. 7. Urol., Mar., 
1968, 99, 239-240. (From: The Department 


" 


of Clinical Physiology, Glostrup Hospital, 
Copenhagen, Denmark.) 


This is a brief article which includes a study of 58 
patients with hypertension or other renal diseases to 
determine whether the size of the kidney is a re- 
liable measure of renal function. The size of the kid- 
ney was measured by planimetry during the neph- 
rographic phase of renal arteriography at a film 
focus distance of 1 meter, and the areas of the two 
kidneys were added together. Renal clearances of in- 
ulin and PAH were measured and the relation of the 
total kidney area in square centimeters and the clear- 
ances were evaluated on a graph. 

Since it is well established that the area of the 
kidney is a fairly good estimate of kidney weight, 
therefore the correlation between the filtration rate 
and the area confirms that a reduction in the number 
of active nephrons generally parallels a reduction of 
kidney weight. However, a considerable standard 
error of the estimates between these two sets of data 
was found. This may be due to errors 1n measure- 
ments of the clearances and the areas or to phys- 
iologic changes in the size of the kidneys and the 
clearances which may also occur. 

In summary, a rough correlation was found be- 
tween the roentgenologic kidney size and kidney 
function. However, due to a great standard error, 
the roentgenologic size in the individual case gives 
only a rough estimate of the kidney function.— 
George W. Chamberlin, M.D. 


Kaun, PauL C., and Wise, Henry M., Jr. 
The use of epinephrine in selective angiog- 
raphy of renal masses. 7. Urol., Feb., 1968, 
99, 133-138. (From: The Departments of 
Radiology and Surgery [Urology], New En- 
gland Medical Center Hospitals, Tufts-New 
England Medical Center, Boston, Mass.) 


Routine selective renal arteriography 1s generally 
accurate in the diagnosis of renal masses but oc- 
casionally will fail to evaluate the nature of the le- 
sion. In the elderly, or otherwise poor risk, patient 
with an asymptomatic mass, operation for a benign 
renal lesion or cyst is hardly justified. However, if a 
tumor be present, the risk of operation 18 warranted 
even under unfavorable circumstances. For this 
reason greater accuracy in preoperative diagnosis 
is desirable. In those instances where routine selec- 
tive angiography is not completely satisfactory, the 
authors recommend the injection of a dilute solution 
of epinephrine (1 ug./ml.) immediately prior to the 
injection of the radiopaque medium. By increasing 
the contrast between normal and tumor tissues, the 
postepinephric arteriogram simplifies the radiologic 
interpretation and has been found to be a safe pro- 
cedure. In addition to simplifying the identification 
of renal cell carcinomas, the epinephrine arteriogram 
also permits a more exact delineation of the extent 
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of the lesion. Tumor vessels growing into renal veins 
or outside of the kidney capsule can often be iden- 
tified. 

The authors emphasize that the epinephrine re- 
sponse appears to be limited to renal cell carcinoma, 
adenoma and sarcoma. Metastatic carcinoma and 
carcinomas of the renal pelvis will not show a sig- 
nificant epinephrine effect. Confirmation of the diag- 
nosis of tumors of the renal pelvis is best made by 
retrograde pyelography and renal cysts may be 
confirmed by direct puncture, aspiration of fluid and 
injection of radiopaque material. 

The authors include 6 abbreviated case reports and 
§ composite illustrations to show the value of this 
procedure.—George W. Chamberlin, M.D. 


WEINBERG, RaymMonp W., and GELFAND, 
MICHAEL. Observations on the incidence of 
vesico-ureteric reflux in urinary bilharziasis. 
Brit. J. Urol., Feb., 1968, 40, 68-71. (From: 
The Departments of Surgery and Medicine, 
University College of Rhodesia.) 


Vesico-ureteric reflux in bilharzial infections of the 
bladder has been reported variously as occurring 
once in 86 cases, to a high of 11 times in 40 cases. 
Many of these positive cases, however, had com- 
plicating bladder stones, cancers, or bladder neck 
obstructions. 

Attempting to determine the incidence of reflux, 
the authors examined 30 consecutive Africans with 
bilharziasis of the bladder, by both cystoscopy and 
voiding cystography. In only I case was vesico- 
ureteric reflux identified. This was in a 35 year old 
African female, who had delivered a still-born baby 
ten days PTA. She had been given antibilharzial 
treatment in the past. Cystoscopy revealed diffuse 
bilharziasis of the bladder with "golf-holing" of the 
ureteric orifices. Infected urine was obtained from 
both ureteric catheters. Bilateral retrograde pye- 
lography demonstrated markedly dilated ureters 
and calyces. The blood urea nitrogen was 145 mg. 
per cent. With antibiotic treatment, the blood urea 
gradually fell to 54 mg. per cent. There has been no 
follow-up examination to determine if the reflux 
persists. 

The authors conclude that vesico-ureteric reflux 
would appear to be of little importance in the produc- 
tion of hydronephrosis or chronic pyelonephritis in 
chronic urinary bilharziasis—-Donald M. Monson, 


Huren, Joun A., and SHOPFNER, CHARLES E. 
The lateral cystogram as an aid to urologic 
diagnosis. 7. Urol., Mar., 1968, 99, 292-296. 
(From: The Division of Urology, University 
of California San Francisco Medical Center, 
San Francisco, California, and the Depart- 
ment of Radiology, Children’s Mercy Hos- 
pital, Kansas City, Mo.) 
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The base plate of the bladder is best demonstrated 
in the lateral cystogram. This structure is round and 
about the size of a silver dollar in the adult patient. 
The urethral orifice lies slightly anterior to its center. 
The posterior portion of the base plate consists of the 
trigone and the anterior and lateral parts are made 
up of Uhlenhuth’s fundus ring. This latter structure 
is part of the middle circular layer of the vesical 
wall and is formed by the condensation of rings of 
smooth muscle arranged concentrically around the 
internal urethral orifice. From the study of the lateral 
cystograms, the most prominent roentgenographic 
landmark along the anterior wall of the bladder is 
produced by the symphysis pubis. The most de- 
pendent part of the bladder is not the bladder neck 
but the caudal edge of the pubic notch. From this 
point, the base of the bladder is directed upward and 
dorsally in an almost straight line at 30 to 45 degree 
angle with the horizontal to the interureteric ridge. 
This latter structure marks the posterior edge of the 
base plate. The distance between the notches is 
usually about 6 to 8 cm. in the adult patient. In the 
newborn infant, the base plate is rounded, whereas 
in the adult patient it is flat. The transformation 
occurs gradually and is usually achieved by § years 
of age. In the female patient, the tonus of the vaginal 
wall will be reflected in the appearance of the base 
plate. When the tonus is lost, the base of the bladder 
falls into the space between the anterior vagina and 
the symphysis pubis; and the base plate is in an ab- 
normally low and restricted space. In neurogenic 
vesical disease associated with lower-motor-neuron 
lesions, the base plate is funneled and the posterior 
urethra fills passively. 'This indicates that when the 
base plate is flat, it serves as an internal sphincter, 
whereas when it is funneled the sphincter effect of 
the base plate is lost. 

The authors use the lateral cystogram for the 
routine diagnostic study of all female patients with 
stress incontinence, difficulty of voiding of any type, 
and pre and postoperative studies of patients with 
cystocele and ureteroceles. 

The technique of the procedure is simple. A 20 
per cent solution of sodium diatrizoate is recom- 
mended for infants and children and a 30 per cent 
solution is recommended for adult patients. The 
bladder is filled under fluoroscopic control, and a 
lateral film exposed with the catheter in place fol- 
lowing which the catheter is removed and the usual 
volding cystourethrograms are obtained. 

The authors include 6 composite figures to il- 
lustrate the normal and abnormal findings in the 
base of the bladder as related to their studies.— 
George W. Chamberlin, M.D. 


Mertz, Joun O., and Brown, James R. 
Iatrogenic vesical foreign body. 7. Urol., 
Apr., 1968, 99, 439-441. (From: The De- 
partment of Urology, Methodist Hospital of 
Indiana, Indianapolis, Ind.) 
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Radiologists and Urologists should be alerted to 
the need for careful evaluation of radiopaque media 
prior to their injection into body cavities in order to 
prevent complications such as are presented in 
this article, 

This is a case report of a 6 month old white boy 
who was admitted to the hospital with an acute ill- 
ness. Because of a mass in the left upper abdomen, 
a urologic study was indicated. Attempted cath- 
eterization was unsuccessful because of a tight 
posterior urethra and Lubafax was injected into the 
urethra. Following this, a Foley catheter was passed 
into the bladder with difficulty. A cystogram was 
then made using retrografin as the contrast medium. 
This contrast medium is composed of diatrizoate 
methylglucamine and neomycin sulfate. Cystoscopic 
examination and left ureteral catheterization were 
impaited because of a dense white foreign body 
material in the bladder. A suprapubic cystotomy 
was performed and a solid grayish-white elastic 
foreign body 2 cm. in diameter was removed. The 
mass in the left upper abdomen was due to an en- 
larged spleen. 

Postoperatively, the patient's clinical condition 
deteriorated, and he died 8 days later due to dis- 
seminated histoplasmosis. 

In vitro studies showed that Lubafax and neomy- 
cin sulfate are insoluble in urine at the usual pH. 
The substance in the base of Lubafax which is in- 
compatible with neomycin sulfate is sodium alginate 
which combines with neomycin to form neomycin 
alginate. This is quite insoluble in ordinary urine 
but is soluble in a moderately strong acid solution. 

Four illustrations are presented to show the pre- 
cipitate and foreign body removed from the bladder. 
—George W. Chamberlin, M.D. 


RosEeNTHALL, Leonarp. Radionuclide angiog- 
raphy as a method for detecting relative 
differences in renal blood flow: a preliminary 
report. 7. Canad. A. Radiologists, Mar., 
1968, 79, 8-12. (From: Division of Nuclear 
Medicine, Montreal General Hospital, Mon- 
treal 25, Quebec, Canada.) 


Radionuclides are used in a number of tests to de- 
tect the differences in renal function in patients with 
hypertension. The radiohippurate renogram and the 
radiochlormerodrin uptake test have been the most 
popular and simplest to do. 

The author used technetium 99m pertechnetate 
(Tc**70,) and the gamma-ray scintillation camera to 
detect differences in renal blood flow in over 200 pa- 
tients. All patients had radiohippurate renography 
as part of the diagnostic workup. 

The patient is given an intravenous injection of 
150 uc radiochlormerodrin, and 1 to 4 hours later a 
scintophoto is made of the kidneys. If the kidneys 
are well outlined, 15 mc Tc!**2O, is rapidly injected 
intravenously, and serial 5-second exposure scinto- 
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photos are made. A qualitative assessment of the 
differential renal blood flow is made by comparing 
the concentration of Tc?*^O, in each kidney as the 
initial bolus of activity passes through. 

Verified differences in renal blood flow have been 
found in hypertensive and nonhypertensive patients. 

The Tc?*»O, renal blood flow test is nonspecific, 
fast, sensitive and serves as a screening procedure. A 
positive result does not necessarily imply a correc- 
table renal lesion and is not necessarily associated 
with hypertension. It does help to determine those 
patients who might benefit from more complicated 
tests. 

The author is using the 'Tc?*»O, renal blood flow 
test as a part of the routine radjoisotope investiga- 
tion in hypertensive cases.—Charles W. Cooley, M.D. 


Hatverstapt, DoNarp B. Problems in the use 
of urography and lymphangiography in the 
diagnosis of idiopathic retroperitoneal fibro- 
sis. 7. Urol., Apr., 1968, 99, 423—426. (From: 
University of Oklahoma Medical Center, 
Oklahoma City, Okla.) 


The clinical diagnosis of idiopathic retroperitoneal 
fibrosis in its early stages may often be obscure due 
to a paucity of urologic symptoms. The classical 
complaint of dull nonradiating lumbosacral back- 
ache exaggerated by spinal extension and relieved 
by spinal flexion may confuse this condition with 
spinal cord disease. In some patients, abdominal 
symptoms are more prominent; and in a few in- 
stances, the clinical findings are suggestive of dia- 
betes insipidus. The disease, however, caa usually 
be suspected by adequately performed intravenous 
urography and lymphangiography. 

In this article, a 49 year old white man is reported, 
who was admitted to the hospital because of abdom- 
inal pain of 1 month's duration. The pain was peri- 
umbilical, dull and constant. It was not related to 
food intake or body position. His clinical and lab- 
oratory findings indicated evidence of hypertension 
and infection. Blood urea nitrogen was 36 mg. per 
cent. A survey roentgenogram of the abdomen 
showed moderate ileus of the intestines. Excretory 
urography by the drip infusion method demon- 
strated right mid-ureteral obstruction and displace- 
ment with moderate hydronephrosis of the right 
kidney, and evidence of obstruction of the left ureter 
with a well developed nephrogram at the end of ; 
hours. It was not possible to pass a catheter up the 
left ureter. A Foley catheter was placed in the 
bladder; in the succeeding 24 hours, the patient ex- 
creted 10 liters of urine of low specific gravity and 
the blood urea nitrogen subsequently dropped to 20 
mg. per cent. 

A diagnosis of idiopathic retroperitoneal fibrosis 
was entertained, but bilateral lumbar lymphangiog- 
raphy showed entirely normal findings. 

At operation, a classical bilateral retrcperitoneal 
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peri-ureteral fibrosis was found. On the left side, there 
was involvement from a point 2 inches distal to the 
renal pedicle to a point 1 inch proximal to the bladder. 
There was invasion of the ureteral wall by the 
fibrous process, and the left ureter could not be 
completely separated. Because of this, a neph- 
rostomy tube was left in place in the left kidney. 

On the right side, the right ureter was mobilized 
and re-located in an intraperitoneal position. The 
pathologic diagnosis of tissue removed showed acute 
and chronic inflammation with fibrosis of the ureter 
and retroperitoneal fibro-fatty tissue. 

The left renal function did not improve and sub- 
sequently a left nephrectomy was performed. Three 
months later, the patient was free of pain and the 
right pyelogram returned to normal. 

This case indicates the obscure nature of the clin- 
ical findings associated with idiopathic retroperi- 
toneal fibrosis. Pyelographic changes will depend on 
the degree of ureteral involvement and in the early 
stages of the disease may be equivocal. The lym- 
phangiogram may be normal. 

The author uses 2 composite figures for illustration 
of the findings in this case report.—George W. 
Chamberlin, M.D. 


DALLA Pama, L., Cavina, C., and Boreut, A. 
Radiological aspects of the urinary tract in 
Turner’s syndrome. Radiol. clin. et biol., 
1967, 36, 328-338. (From: Istituto di Ra- 
diologia and Istituto di Clinica Medica, dell’ 
Università, Firenze, Italy.) 


The authors studied jo patients with Turner’s 
syndrome in whom urography was carried out. They 
found that 16 cases had abnormalities of the urinary 
tract which is of 53.3 per cent. 

The anomalies most frequently observed were: 
horseshoe and rotated kidney; and duplication of 
the pelvis and of the ureter. These abnormalities 
which are asymptomatic are found almost exclusively 
in subjects with chromosomal pattern XO. 

The authors also present the results of an investi- 
gation on the size and position of the kidney. 

They conclude that the kidneys appear larger than 
in normal subjects with relation to the development 
in height of a lumbar vertebra taken as a parameter 
for development of the height of the body trunk. 
They did, however, not find ptosis more frequently 
in the cases with Turner’s syndrome than in other 
patients. 

These conclusions are based on data reported in 
the literature and also on the findings of their 30 pa- 
tients with Turner’s syndrome in which urography 
was carried out.—C. Peter Truog, M.D. 


SKELETAL SYSTEM 


Manon, UMBERTO. Tumors of the skeleton of 
the hand. Bull. Hosp. Joint Dis., Oct., 1967, 
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28, 61-103. (From: Clinica Ortopedica dell’ 
Universita di Firenze and Centro Trauma- 
tologico Ortopedico-Firenze, Firenze, Italy.) 


This 42 page review of bone tumors of the hand is 
based upon the author’s experience with 2,306 
skeletal neoplasms seen at the Orthopedic Clinic of 
Florence, from 1948 to 1965. Each tumor is con- 
cisely discussed including a brief review of the in- 
cidence, etiology, age at onset, symptomatology, 
site of occurrence, roentgenologic picture and ther- 
apy. There are excellent roentgenographic reproduc- 
tions of each tumor as well as a histologic picture. 

The author found that 152 of the tumors were 
localized to the hand; 143 were benign and g malig- 
nant. Cartilaginous tumors were most frequent; 125 
chondromas, 7 exostoses and 1 chondroblastoma. 
The osteogenic series included § osteoid osteomas, 
2 bone cysts and giant cell tumors, and 1 osteo- 
blastoma. Stromal tumors included 2 epidermoids 
and 1 each chondromyxoid fibroma and nonosteo- 
genic fibroma. Primary malignant tumors included 
2 osteogenic parosteal sarcomas and 1 giant cell 
sarcoma in the osteogenic series and 1 chondrosar- 
coma and I reticulum cell sarcoma. There were 3 
metastatic tumors plus 1 epithelial tumor by direct 
extension. 

The following findings are worthy of particular 
note when evaluating bone tumors. Bone cysts al- 
most always involve the metacarpals and usually 
the entire diaphyseal length. Osteoid osteomas occur 
in the carpal bones; the symptoms and bone reac- 
tion are typical. Osteoblastomas produce marked 
expansion of the diaphysis and metaphysis of the 
tubular bones. Giant cell tumors occur in the third 
and fourth decade of life in the metacarpals begin- 
ning in the epiphyses. Exostoses provide no unusual 
diagnostic problems. Chondromas of the phalanges 
and metacarpals are the most frequent tumors of the 
hand. Excluded from the discussion of chondromas 
as dysplasias were multiple dyschondroplasia and 
central disintegrating chondromas. Central chon- 
dromas have a typical well known appearance. 
Periosteal chondromas arise from the periosteum or 
perichondrium and progress during growth. They 
are characterized by a thin ostealperiosteal shell 
bulging eccentrically from the side of the metaphysis. 
Included in mixed chondromas are multiple mixed 
chondromas associated with hemangiomas of the 
soft tissues of the hand, trunk and arteries (Kast 
Recklinghausen Maffucci syndrome). Chondro- 
blastomas are exceedingly rare outside the proximal 
epiphyses of the humerus, femur and tibia, Non- 
osteogenic fibroma is a rare cause of an eccentric 
metadiaphyseal septated lesion. Chondromyxoid 
fibromas are diagnosed by biopsy. Epidermoid cysts 
occur in the distal phalanges. 

Osteogenic parosteal sarcomas present a typical 
appearance and are successfully treated by amputa- 
tion of the finger. Giant cell sarcomas evolve rapidly 
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with great bone destruction and marked soft tissue 
invasion. Chondrosarcomas may develop in the 
dysplastic chondromatous lesions and in Kast 
Recklinghausen Maffucci syndrome. Recticulum cell 
sarcomas are rare and maintain their known char- 
acteristics. 

Metastatic tumors are very rare; breast, kidney 
and stomach accounted for the 3 in this series. 
Epitheliomas and ungual bed carcinomas provide a 
rare source of direct invasion. 

In general, bone tumors of the hand clinically 
and roentgenographical resemble those of more 
common sites. Histologic diagnosis, however, must 
often be resorted to.—7ohn T. Underberg, M.D. 


Broper, Hangovp M. Possible precursor of 
unicameral bone cysts. F. Bone & Foint Surg., 
Apr., 1968, 504, 503-507. (From: Chester 
County Medical Building, East Marshall 
Road, West Chester, Pa. 19380.) 


Two cases of cystic lesion in proximal femur in 
which the bone had been examined roentgenograph- 
ically prior to the presence of the lesion are re- 
ported, because of their possible significance in 
establishing the pathogenesis of this condition. 

In the first case, an area approximately 14x14 
inches outlined by a rim of increased density, and 
surrounded by a questionable zone of decreased 
density, was noted in the subtrochanteric portion of 
the left femur of a 10 year old girl. The area was in- 
cluded on a roentgenogram of the pelvis taken for 
epiphyseolysis of the right hip. Two years later a 
roentgenogram made because of pain in the left hip 
showed a 4X 12 inch radiolucency in the upper shaft 
of the left femur. The roentgenographic, surgical, 
and pathologic findings were consistent with uni- 
camera] bone cyst. 

A female child who had been examined period- 
ically since the age of 2 months because of congenital 
dislocation of the right hip developed, at the age of 
2 years, a suspicious, irregular increase in density in 
the intramedullary portion of the subtrochanteric 
portion of this femur. At the age of 4 years the same 
area was occupied by a small, centrally located 
cystic lesion. This had increased in size 18 months 
later, and therefore was biopsied, and the cavity 
filled with autogenous bone chips. The cyst cavity 
measured 25 X 34 inches. 

Neither of these two bone cysts abutted on the 
epiphyseal line at any time in their development.— 
Lois C. Collins, M.D. 


Rasuan, Warrer N., and Rosai, Juan. 
Desmoplastic fibroma: report of ten cases 
and review of literature. 7. Bone & Joint 
Surg., Apr., 1968, 504, 487—502. (From: The 
Department of Surgery, Division of Or- 
thopedic Surgery, and the Department of 
Pathology, Division of Surgical Pathology, 
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Washington University School of Medicine, 
and Barnes Hospital, St. Louis, Mo.) 


Jaffe first described desmoplastic fibroma in 1958. 
The authors report 6 additional cases, and analyze 
1g others, including 4 previously presented from 
their institution. 

There was no sex predilection. Age for the 25 pa- 
tients ranged from 8 to 40 years with 92 per cent of 
the tumors occurring before the age of 30. Fourteen 
lesions involved long bones. Other sites included the 
ilium, vertebra, mandible, scapula and calcaneus. 

Commonly, the tumor is metaphyseal with a cen- 
tral radiolucent defect which may appear trabecu- 
lated. 

Roentgenographically the differential diagnosis 
may include unicameral bone cyst, aneurysmal bone 
cyst, chondromyxoid fibroma, fibrous dysplasia, 
eosinophilic granuloma and metastatic carcinoma. 

Grossly the tumor has features of dense fibrous 
tissue with occasional small cavities filled with clear 
fluid. Microscopically varying numbers of fibroblas- 
tic cells are surrounded by abundant collagen. 

The lesion may recur following curettage but me- 
tastases have not been reported.—Gai! Haut, M.D. 


CarsMAN, O. DoNarp, and GOLDENBERG, 
RaprHaEL R. Untreated solitary osteochon- 
droma: report of two cases. 7. Bone C9 Joint 
Surg., Apr., 1968, 504, 508—512. (Address: 
Dr. O. Donald Crisman, Elm Street, North- 
ampton, Mass. o1060.) 


Two cases of large solitary osteochondroma are re- 
ported. One, in the shoulder, has been observed for 26 
years, and the other, in the ilium, for 4c years. The 
lesions have not changed in size but have become 
more densely calcified. Although the lesions have not 
been examined histologically, the roentgenographic 
appearance and course are distinctive. 

An asymptomatic solitary osteochondroma is not 
an indication for surgical removal. Increase in size 
of tumor, pain, fracture, paraplegia, peripheral nerve 
involvement, and aneurysm are complications which 
may require surgery. 

The incidence of malignant degeneration in clin- 
ically recognized skeletal solitary osteochondroma is 
quoted at less than 1 per cent.—Lois C. Collins, M.D. 


CAMPAILLA, E., and Martine, B. Echino- 
coccus of bone: case report. Bull Hosp. Joint 
Dis., Oct., 1967, 28, 119-125. (From: The 
Department of Orthopaedic Surgery, Uni- 
versity of Sassari, Sassari, Italy.) 

A 57 year old farmer was admitted because of 
swelling of the left hip accompanied by pain of 20 
years’ duration that required mild analgesics until 
just prior to admission, when it became incapacitat- 
ing. 

Physical examination revealed a patient in good 
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general condition, with positive findings confined to 
the left lower extremity. The left hip was maintained 
in flexion, abduction, and external rotation. The 
thigh appeared foreshortened and edematous with 
several draining fistulae present. 

Roentgenograms revealed an extensive polycystic 
destructive process involving the left hemipelvis, hip 
joint, and femur with extension to the right pubic 
bone. The lesions were purely lytic, without reactive 
bone, and were associated with a posterior disloca- 
tion of the femur. 

The patient was treated with antibiotics and con- 
tinuous catheter suction of the fistulae which drained 
copious amounts of fluid containing typical hydatid 
cysts. He was febrile only when draining was im- 
peded, and his general condition remained satisfac- 
tory. The possibility of hemipelvectomy was de- 
bated and finally discarded because of the poor 
prognosis for cure relative to operative mortality. 

In the natural history of the disease, scolices 
penetrate the intestinal wall to enter the portal cir- 
culation. The liver filters out most of them, but cysts 
may occur in lung, brain, and bone.—Donald M. 
Monson, M.D. 


Maver, Irvinc, Korovos, DEMETRIOS, and 
Loscos, L. Epiphysiolysis of the distal 
humerus in a newborn. Bull. Hosp. Foint Dis., 
Oct., 1967, 28, 109-118. 


A case of traumatic epiphysiolysis of the distal 
humerus is presented in a newborn infant. The injury 
occurred as the result of prolapse of the arm during 
delivery. 

Clinical and roentgenographic examinations of the 
arm were consistent with posterior dislocation of the 
radius and ulna in relation to the humerus. Attempts 
at manipulative reduction were unsuccessful. The 
child died on the 29th day and multiple cardiovas- 
cular anomalies were found. 

Pathologic examination of the distal humerus re- 
vealed that callus formation was present bridging the 
posteriorly displaced epiphysis and the adjacent 
posterior surface of the distal humeral metaphysis. 
The articular surfaces of the humeral epiphysis and 
the olecranon fossa and the radial head maintained a 
normal relationship and articulation. 

It is concluded that reconstitution of the elbow 
joint would probably have occurred although there 
would be resulting limitation of flexion—David 
Morse, M.D. 


Lovett, E. SHERBURNE. An unusual rotatory 
injury of the ankle. F. Bone & Joint Surg., 
Jan., 1968, 52.4, 163-165. (Address: Dr. E. 
Sherburne Lovell, Hospital Professional 
Building, Springfield, Vt. 05156.) 

Bosworth, in 1945, reported § cases of an unusual 
fracture—dislocation of the ankle, consisting of 
posterior displacement and entrapment of the prox- 


VoL. 103, No. 4 


imal fibular fragment behind the lateral margin of 
the distal tibia. Although uncommon, this is the 
characteristic feature of this injury. Medial malleolar 
fracture and posterior dislocation of the ankle may 
also be present. 

It was postulated that the mechanism of injury is a 
severe external rotation force applied to the foot 
causing fibular fracture rather than tear of the tibio- 
fibular and talocalcaneofibular ligaments. 

In the cases of Bosworth and Harris, an open re- 
duction produced best results. 

In the described case, a toboggan injury produced 
posterior dislocation of the fibula behind the tibia. 
Anatomic reduction was achieved with cl mani- 
pulation. The roentgenographic findings indicated 
slight widening of the distal tibial epiphysis suggest- 
ing an epiphyseal separation. After 9 weeks in a 
cast, follow-up examination showed callus formation 
on the lateral aspect of the distal tibia which was 
indicative of a previous rotary epiphyseal injury.— 
Fames R. Knapp, M.D. 


Karran, KENNETH. Bone changes in the dia- 
betic with gangrene of the foot. F. Canad. £. 
Radiologists, March, 1968, 79, 34-58. (From: 
Department of Radiology, Cincinnati Gen- 
eral Hospital, Cincinnati, Ohio 45229.) 


The author reports a series of 39 unselected cases 
of diabetic gangrene of the foot, illustrating the 
correlation between the roentgen appearance of the 
bone, clinical course and arteriographic findings. 

The patients, whose foot roentgenograms showed 
normal bone, had poor circulation and neither con- 
gervative treatment nor local amputation was suffi- 
cient for control. The patients, whose foot roentgeno- 
grams showed extensive bone destruction, had a 
better blood supply and local excision was adequate 
for control. 

Arteriography was only performed in 8 patients 
who had no bone changes; they all showed severe 
atherosclerosis with markedly compromised vas- 
cularity. 

Diffuse osteoporosis, as may be seen in gangrene or 
infection, when not associated with actual bone de- 
struction should not be considered indicative of a 
more favorable prognosis. Bone destruction in itself 
ig a reactive process mediated through stimulation of 
the osteoclasts to remove bone and requires active 
circulation of blood. 

There is a period of latency from the time of onset 
of damage to the actual appearance of destruction in 
the roentgenogram.—Major James Stevenson, MC 


FanRAND, R. J., Jonnsrone, J. M. S., and 
MacCanz, A. F. Haemophilus osteomyelitis 
and arthritis. Brit. M. F., May 11, 1968, 2, 
334-336. (From: Central Microbiological 
Laboratories and Paediatric Unit, Northern 
Group of Hospitals, Edinburgh, Scotland.) 
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'The authors state that Type B strains of Haemo- 
philus influenzae readily invade the blood stream in 
the susceptible age group of 2 months to 3 years. 

They report 2 cases—one in a 12 month old girl, 
with an osteomyelitis of the neck of the femur and 
the other a 7 month old boy with a suppurative 
arthritis of the knee. In both of these cases the infec- 
tions were due to H. influenzae Type B. 

The sequence of events was respiratory tract in- 
fection, septicemia and localized hematogenous dis- 
ease. 

They feel that this infection occurs more fre- 
quently than is often appreciated and for this reason 
they recommend that acute bone and joint infection 
should be treated early with broad spectrum anti- 
biotics, initially by a combination of ampicillin and 
cloxacillin.—C. Peter Truog, M.D. 


Yostow, WirrnED, and Becker, Mervin H. 
Osseous bridges between the transverse pro- 
cesses of the lumbar spine: report. of three 
cases and review of the literature. 7. Bone & 
Joint Surg., Apr., 1968, 50/4, 513—520. (Ad- 
dress: Dr. Wilfred Yoslow, 945 Fifth Avenue, 
New York, N. Y. 10021.) 


'The authors report 3 cases and review the litera- 
ture (24 cases) concerning osseous bridges between 
transverse processes of the lumbar spine. These 
bridges are usually unilateral and encompass 2 verte- 
bral segments. A pseudarthrosis occasionally occurs 
between the 2 or more segments of which the bone 
bridge is composed. 'The involved transverse process 
may be deformed. When the bridges occur bilater- 
ally, they are rarely at the same level. They have 
varied shapes and sizes. They may develop after 
trauma and can on occasion cause a fracture of a 
transverse process. 

Congenital variations associated with these bridges 
include spina bifida occulta of Sr, rudimentary lum- 
bar ribs, 6 lumbar vertebrae, lumbarization of the 
first sacral segment, sacralization of the fifth lumbar 
segment and large transverse processes. 

There is usually a slight lumbar scoliosis concave 
to the side of the bridge. Degenerative changes due to 
age are also seen. 'The symptom associated with this 
bridging is back pain aggravated by back motion, 
lifting and bending without radiation into the lower 
extremities. 

The etiology is controversial. Some investigators 
favor a congenital basis for the anomaly. The authors 
believe that it is traumatic in origin in most, if not 
all, cases.—Major James Stevenson, MC 


RADIOISOTOPES 


Ercuiinc, Joun O., GoLpRING, Davip, HER- 
NANDEZ, ANTONIO, JR., CARLSON, ERIK, and 
Ter-Pocossian, Micnen M. A flexible 
scintillation probe for cardiac output deter- 
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mination. N. M. F. Nuclear Med., Dec., 
1967, 8, 871-878. (From: The Division of 
Radiation Physics, Edward Mallinckrodt 
Institute of Radiology, Washington Univer- 
sity, School of Medicine, St. Louis, Mis. 
souri.) 


The determination of cardiac output is an impor- 
tant physiologic parameter. The Fick method de- 
termines pulmonary blood flow by measuring con- 
sumed oxygen and arteriovenous oxygen difference 
in blood samples. This method requires cardiac 
catheterization and complex equipment. 

The Stewart-Hamilton method is based on the 
measurement of the dilution of an injected dye 
radioactive isotope. Arterial blood is monitored to 
determine the time-concentration curve of the 
tracer. Arterial puncture is required. 

A modification of the method employs an external 
radiation detection to determine dilution of an in- 
travenously administered radioactive substance. 
The monitoring site, however, is relatively distinct 
from the region of interest, and distortion results. 

The authors describe a new approach utilizing 
the esophagus as a pathway for positioning a small 
scintillation detector adjacent to the aorta. A thal- 
lium-activated cesium iodide cylindrical crystal is 
employed. This is optically coupled to an end- 
window photomultiplier tube via a flexible fiber 
optics light guide. 

Human serum albumin tagged with technetium 
99m is administered intravenously and the curve of 
radioactivity detected by the intra-esophageal probe 
is recorded. Arterial concentration rises rapidly as 
the bolus passes the detector and then falls off. The 
level of activity gradually reaches a constant valve 
when the tagged serum albumin has been uniformly 
distributed throughout the blood. A blood sample is 
obtained at this time. 

The subject’s blood volume is determined by the 
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dilution technique, and a formula is employed to 
determine the cardiac output from this—the equi- 
librium activity and the planimetric area under the 
curve. 

Good correlation was obtained between results 
employing this method and the cardio-green dye 
dilution technique.—Rosalind H. Troupin, M.D. 


CHEMOTHERAPY 


Beck, R. E., and Boyes, D. A. Treatment of 
126 cases of advanced ovarian carcinoma 
with cyclophosphamide. Canad. M. A. F., 
March 16, 1968, 98, 539-541. (From: De. 
partment of Medicine, University of British 
Columbia, Vancouver, B. C.) 


A group of 126 patients with advanced ovarian 
carcinoma were treated with cytoxan at the British 
Columbia Cancer Institute between 1959 and 196s. 
In general, the chemotherapy followed surgery and 
radiotherapy, and was palliative in nature. 

Roughly 60 per cent received oral doses between 
50-150 mg. daily, while the remainder were treated 
intravenously with 200 mg. daily for Io days. 
Twenty patients with leukopenia of 2,200 or less 
recovered when the drug was discontinued. Twenty- 
five patients had severe alopecia. 

Forty-nine per cent responded to cytoxan with 36 
per cent nonresponders and 15 per cent static. His- 
tology and route of drug administration did not in- 
fluence the result. The responders’ median survival 
time was 20 months, with 9 alive. In contrast, a 
group of 58 patients with Stage 1v disease treated 
without chemotherapy from 1956-49 had no sgur- 
vivors and the median survival time was 11 months. 

The authors advise that chemotherapy be con- 
tinued indefinitely after control has been established 
inasmuch as recurrences may develop quickly when 
treatment is discontinued.—7. Thomas Telle, M.D. 


E>) 


VoL. 103, No. 4 


SUBJECT INDEX TO VOLUME 103 


(ab) = abstract 


Au!*8 scan, detection by, and confirmation by his- 
tologic examination: hepatic effects follow- 
ing abdominal irradiation in children, 422 
ABDOMEN, five year follow-up on routine survey 
roentgenograms of, on 500 consecutive 
patients over 40 years of age, 438 
ABDOMINAL irradiation, hepatic effects following, in 
children: detection by Aut?! scan and con- 
firmation by histologic examination, 422 
tumors in childhood with particular refegence to 
neuroblastoma and Wilms’ tumor, angiog- 
raphy in (ab), 714 
ABSCESSES, delineation of, by scintiphotography 
using Cr"! labeled leukocytes, 881 
ADHESIONS, intestinal, arteriographic appearance of, 


354 
AcoarwaL, Diwan Chand, M.D., 1896-1967 (E), 
468 
Arr within wall of stomach; roentgen manifestations 
and new roentgenographic sign, 310 
ALVEOLAR microlithiasis, pulmonary; report of five 
cases with special reference to roentgen 
manifestations, 509 
proteinosis, £19 
AMERICAN Rabium Society, fiftieth annual meeting 
of (E), 461 7 
American RorNTGEN Ray Society, 
courses, 930 
instruction courses of sixty-ninth annual meet- 
ing of (E), 927 
sixty-ninth ‘annual meeting of (E), 695 
AMNIOGRAPHY as aid to intrauterine transfusion, 195 
ANEMIA, hypoplastic, and myeloblastic leukemia 
following chloramphenicol therapy: report 
-of three cases (ab), 250 
leukoerythroblastic, metastatic cerebellar sar- 
coma (desmoplastic medulloblastoma) with 
diffuse osteosclerosis and; case report and 
review of literature, 38 
ANEURYSMS, multiple intrasplenic arterial, in Wil- 
' Son'8 disease, 441 
ANGIOCARDIOGRAPHIC diagnosis of subpulmonic 
ventricular septal defect, 93 
ANGIOFIBROMA, nasopharyngeal, in juvenile (ab), 
721 d 
ANGIOGRAPHIC demonstration of bleeding neurinoma 
of small intestine (ab), 961 
features of falcine subdural empyema (ab), 960 
studies of benign and malignant cystadenoma of 
pancreas (ab), 713 
ANGIOGRAPHY, radionuclide, as method for detecting 
relative differences in renal blood flow: pre- 
liminary report (ab), 965 
selective, use of epinephrine, of renal masses 
(ab), 964 
ANGIOPLACENTOGRAPHY, assessment of (ab), 962 


instruction 


(E) = editorial 


ANHIDROTIC ectodermal dysplasia, congenital, 168 
ANKLE, unusual rotatory injury of (ab), 968 
ANTIMONY industry, pneumoconiosis among workers 
In, 495 
ÁNTRAL deformities, its value in interpretation of: 
trapped air sign (ab), 961 
Aorta, multiple congenital anomalies of, partial 
absence of sternum, and small ears; report 
of case, 109 
Aortic arch, complete interruption of, in infancy 
(ab), 489 
APPENDECTOMY, post, fistula due to cecal fecalith, 
351 
APPENDICITIS, roentgen findings in delayed diagnosis 
of, 347 
APPENDIX vermiformis, triple: unique case (ab), 484 
ARTERIOGRAPHIC appearance of intestinal adhesions, 
354 
assessment of placental vascularity after ante- 
partum haemorrhage (ab), 962 
ÁxTERIOGRAPHY and phlebography in diagnosis of 
orbital affections (ab), 960 
selective visceral, localization of bleeding point 
in chronic and acute gastrointestinal hemor- 
rhage by means of, 386 
ARTHRITIS and Haemophilus osteomyelitis (ab), 969 
ARTHROGRAPHY, positive contrast, of knee, 669 
of shoulder, 658 : 
ArTHROGRYPOSIS multiplex congenita: 
forty-five cases (ab), 489 - 
AsPERGILLOSIS, pulmonary: report of seven cases 
ab), 960 
AUTORADIOGRAPHY, techniques in, of paraffin blocked 
tissues, 879 


review of 


Barium meal, role of translateral films in (ab), 484 
oral, use of i in bone scanning, 432 

BASAL CELL NEVUS SYNDROME, 214, 589 

Beam quality measurements in diagnostic roent- 
genology, 681 

BETA EYE applicators, measurement and correction 
of nonuniform surface dose rates from, 734 

Bre, calcium, milk of, rare variety of biliary lithiasis 
(ab), 244 

BILHARZIAL intussusception and bilharzial rectal 
stricture (ab), 243 

BILHARZIASIS, urinary, observations on-incidence of 
vesico-ureteric reflux in (ab), 964 

Birrary lithiasis, rare variety of, milk of calcium bile 
ab), 244 

Biopsy, needle aspiration, of localized pulmonary 
lesions with amplified fluoroscopic guid- 
ance, 561 

Bone abnormalities in Gatdner's syndrome, 645 

changes following gastrectomy (ab), 961 


971 


ve 


changes in diabetic with gangrene of foot (ab), 
969 

cysts, unicameral, possible precursor of (ab), 967 

Echinococcus of: case report (ab), 968 

formation, new, and carpal synostosis in sclero- 
derma; case report, 616 

marrow cell injury following Ca“ uptake in, 849 

mastocytosis with osseous lesions resembling 
metastatic malignant lesions in (ab), 488 

scan, strontium 85, in myeloma, 843 

scanning, use of oral barium in, 432 

Bowes, phalangeal, keratin cysts in: report of un- 

usual case (ab), 717 


Boox REVIEWS 


The Year Book of Radiology, 1967-1968 Series. 
Radiologic Diagnosis edited by John F. 
Holt, M.D., Radiation Therapy edited by 
Howard B. Latourette, M.D., 230 

Radioisotopes in Medicine: Zn Vitro Studies. 
Symposium of the Oak Ridge Associated 
Universities, 230 

The Spinal Cord. By H. Vakili, M.D., 473 

Cecil-Loeb: Textbook of Medicine. Edited by 
Paul B. Beeson and Walsh McDermott, 


473 

Radium Dosage: The Manchester System. 
Edited by W. J. Meredith, 709 

Atlas of Roentgenographic Positions. By Vinita 
Merrill, 709 

Alimentary Tract Roentgenology. Two volumes. 
Edited by Alexander R. Margulis, M.D., 
and H. Joachim Burhenne, 956 


BowEL, ischaemia of, 400 
Boys, cryptorchid, incidence of urinary tract anom- 
alies in, 210 
Brain scanning, chlormerodrin-?'Hg: selecting 
optimal interval between isotope adminis- 
tration and scanning (ab), 249 
tumors, regional oxygenation techniques as 
means to enhance localization of radioiso- 
topes in (ab), 249 
BREAST cancer in women subsequent to cystic disease 
of breast (ab), 720 
roentgen appearance of injected silicone in (ab), 
720 
thermography, 921 
Bursitis, omental, (effusion in lesser sac), contribu- 
tion to roentgen diagnosis of (ab), 485 


Ca*® uptake in bone, marrow cell injury following, 
8 
Cr® labeled leukocytes, delineation of abscesses by 
scintiphotography using, 881 
CANCER, breast, in women subsequent to cystic dis- 
ease of breast (ab), 720 
lung, treatment of, by split-dose irradiation, 772 
of cervix uteri, factitial proctitis due to irradia- 
tion for (ab), 493 
of supraglottic larynx and pharynx, laryngogra- 


Subject Index to Volume 103 


Augusr, 1968 


phy in selection of patients for conservation 
surgery in, 746 
thyroid, 1I for studying effects of thyroid 
stimulating hormone in patients with (ab), 
722 
CARBON DIOXIDE injection, intravenous, hepatic vein 
visualization by (ab), 245 
Carcinoip tumor of stomach resembling carcinoma; 
report of case, 314 
tumors, clinicopathologic study of (ab), 485 
tumors, intestinal, radiotherapeutic aspects of 
(ab), 492 
CARCINOMA, advanced ovarian, treatment of 126 
e cases of, with cyclophosphamide (ab), 970 
carcinoid tumor of stomach resembling; report 
of case, 314 
epidermoid, of esophagus, curative treatment of, 
291 
Carpiac metastasis from myxoid liposarcoma em- 
phasizing its radiosensitivity, 792 
output determination, flexible scintillation probe 
for (ab), 969 
CARDIOMEGALY, pulmonary edema without, 555 
CARPAL synostosis and new bone formation in 
scleroderma; case report, 616 
CDS dosimeters, rectal dose measurement with, 837 
CEREBRAL paragonimiasis, roentgen findings in (ab), 
483 
scintigraphy, reliability of, for detection of in- 
tracranial lesions: review of 344 controlled 
cases (ab), 239 
CERVICAL venous hum: clue to diagnosis of intra- 
cranial arteriovenous malformations (ab), 
483 
CERVIX UTERI, factitial proctitis due to irradiation 
for cancer of (ab), 493 
CueEst radiography, congenital anomalies of pectoral 
girdle demonstrated by (ab), 240 
roentgenograms, accuracy of predicting pul- 
monary blood flow, pulmonary arteriolar 
resistance and pulmonary venous pressure 
from, 577 
roentgenographic appearance of, in children 
with functional murmurs, 78 
Cuirrb, intraluminal diverticulum of duodenum in, 
326 
CuiILpHOOD, angiography in abdominal tumors in, 
with particular reference -to neuroblastoma 
and Wilms’ tumor (ab), 714 
chronic granulomatous disease of, 133 
hypertensive disease, role of radiologist in, 61 
lymphangiography in malignant diseases of, I 
new cause for uric acid stones (ab), 488 
primary tuberculosis in, with particular empha- 
sis on changes affecting tracheobronchial 
tree, 123 
CHILDREN and infants, advantages of prone position- 
ing in gastrointestinal and genitourinary 
roentgenologic studies in, 444 
Crohn's disease of jejunum in (ab), 242 
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experiences with radioisotope renography in 
(ab), 487 
hepatic effects following abdominal irradiation 
in: detection by Au!®® scan and confirma- 
tion by histologic examination, 422 
Menetrier’s disease of stomach in, 300 
roentgenographic appearance of chest in, with 
functional murmurs, 78 
roentgenographic reversibility of ulcerative 
colitis in, treated with steroid enemas, 365 
second primary neoplasms in, 800 
splenic trauma in (ab), 714 
thymus-irradiated, neoplasms in Ann “Arbor 
series of; second survey, 13 " 
CHLORAMPHENICOL therapy, hypoplastic anemia and 
myeloblastic leukemia following: report of 
three cases (ab), 250 
CurionwERODRIN-'Ho brain scanning: selecting 
optimal interval between isotope adminis- 
tration and scanning (ab), 249 
CHOLANGIOGRAPHY by massive perfusion (ab), 244 
CHOLECYSTOGRAM, oral, significance of common duct 
visualization in, without visible gall bladder 
(ab), 244 
CHOLELITHIASIS developing after vagotomy: pre- 
liminary report (ab), 243 
CuonpoMas, sacrococcygeal, and their treatment 
(ab), 492 
CuvLuniA, filarial, in Japan: lymphography, etiol- 
ogy, and treatment in 30 cases (ab), 71g 
CirRHOSIS, spontaneous reversal of portal venous 
blood flow in (ab), 490 
COLITIS, ULCERATIVE, in tropics (ab), 243 
roentgenographic reversibility of, in children 
treated with steroid enemas, 365 
CoLoNic changes following necrotizing enterocolitis 
in newborn, 359 
Common pucr visualization, significance of, in oral 
cholecystogram without visible gall bladder 
(ab), 244 
COMPUTER, digital, 100-level smoothed scintiscans 
processed and produced by (ab), 493 
CoNTRAST MEDIA, water soluble, comment to debate 
on acute incidents from, (Congress of 
Barcelona, April 2-8, 1967) (ab), 491 
Corp compression, multiple myeloma with: report of 
case (ab), 717 
Coronary artery catheterization, mechanics of, via 
femoral approach (ab), 718 
Coxa PLANA, essential, early roentgenographic 
changes in; their significance in pathogene- 
sis, 620 
CRANIOPHARYNGIOMAS, radiotherapy in manage- 
ment of; further experiences and late re- 
sults, 44 
Croun’s DISEASE (ab), 242 
medical aspects of (ab), 241 
of jejunum in children (ab), 242 
vascular changes in, 380 
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CrYPTORCHID boys, incidence of urinary tract 
anomalies in, 210 
CYCLOPHOSPHAMIDE, treatment of 126 cases of ad- 
vanced ovarian carcinoma with (ab), 970 
CysTADENOMA, benign and malignant, of pancreas, 
angiographic studies of (ab), 713 
Cvsr, Mullerian duct: with report of case (ab), 963 
Cystic disease of breast, breast cancer in women 
subsequent to (ab), 720 
CvsTOGRAM, lateral, as aid to urologic diagnosis 
. — (ab), 964 
Cysts, keratin, in phalangeal bones: report of un- 
usual case (ab), 717 
unicameral pane possibi precursor of (ab), 967 


DEPTH DOSE PN in Coe beam therapy; effects 
on anagen mouse hairs, 864 

Diasetic, bone changes in, with gangrene of foot 
(ab), 969 

DrianETICS, radiographic evaluation of soft-tissue 
necrosis in (ab), 718 

DiRorFILARIA, solitary pulmonary lesion due to (ab), 
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Disk, intervertebral, and adjacent vertebrae, pseudo- 
infections of?, 611 

DiverticuLuM, intraluminal, of duodenum in child, 


326 

Diwan Chand Aggarwal, M.D., 1896-1967 (E), 468 

Dosimeters, CdS, rectal dose measurement with, 
837 

DvuopENAL obstruction in newborn due to annular 
pancreas, 321 

DuopzENuM, intraluminal diverticulum of, in child, 
326 

roentgen demonstration of prolapse of benign 

polypoid gastric tumors into, including 
dumbbell-shaped leiomyoma, 317 

Dunar arteriovenous malformation in posterior fossa 
(ab), 483 

Dysostosis, metaphyseal, and congenital pancreatic 
insufficiency (ab), 485 

Dysp asia, anhidrotic ectodermal, congenital, 168 


Ears, small, multiple congenital anomalies of aorta, 
partial absence of sternum, and; report of 
case, 109 
Ecuinococcus of bone: case report (ab), 968 
EprEMA, pulmonary, without cardiomegaly, 555 
EDITORIALS 
Pediatric kadol The First Decade—The 
Second Decade?, 224 
Norman A. McCormick, 1901-1967, 226 
The Fiftieth Annual Meeting of the American 
Radium Society, 461 
Robert James Reeves, M.D., 1898—1968, 465 
Diwan Chand Aggarwal, M.D., 1896-1967, 468 
The Sixty-ninth Annual Meeting of the Ameri- 
can Roentgen Ray Society, 695 
Ramsey Spillman, M.D., 1891-1968, 698 
Instruction Courses of the Sixty-ninth Annual 
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Meeting of the American Roentgen Ray 
Society, 927 
ELECTRON BEAM therapy, depth dose studies in; 
effects on anagen mouse hairs, 863 
ELUATE, simple method of reducing molybdenum 
content of, from molybdenum gg-techne- 
tium 99m generator, 896 
EmpyemMa, falcine subdural, angiographic features of 
(ab), 960 
Enpotympuatic P” labeled and IU: labeled lipids, 
i comparison of, in the VXs involved lymph 
: nodes of rabbit, 856 
7 Enpomerriosis, pelvic, radiology of (ab), 714 
Enemas, steroid, roentgenographic reversibility of 
ulcerative colitis in children treated with, 
365 
ENTEROCOLITIS, necrotizing, colonic changes follow- 
ing, in newborn, 359 
EPINEPHRINE, use of, in selective angiography of 
renal masses (ab), 964 
E»ptrPnHvsroLvsis of distal humerus in newborn (ab), 
968 
EsoPHAGEAL atresia without fistula, demonstration 
of distal esophageal pouch in, 277 
-extra varices, unusual, roentgenographic dem- 
onstration of, 281 
sphincter, inferior, manometric high pressure 
zone and hiatal incompetence, 251 
EsopHaGus, curative treatment of epidermoid car- 
cinoma of, 291 
Euruyrorpism, hypothyroidism, and hyperthyroid- 
ism, probability values for protein bound 
iodine, thyroid I4 uptakes and T; resin up- 
takes for, 886 


FACTITIAL PROCTITIS due to irradiation for cancer of 
cervix uteri (ab), 493 

FEcar fistula, external (ab), 242 

FECALITH, residual, postappendectomy fistula due 
to, 351 

FEET, neurogenic osteolytic defects of, after trauma 
to peripheral nerves (ab), 488 

FEMORAL approach, mechanics of selective coronary 
artery catheterization via (ab), 718 

FETAL transfusion, intrauterine, percutaneous; roent- 
genologic aspects and results, 186 

Ferus, human, radiation hazards to, in present-day 
society: should pregnant woman be sub- 
jected to diagnostic x-ray procedure? (ab), 
962 

FiBRoMa, desmoplastic: report of ten cases and re- 
view of literature (ab), 967 

FisrosarcoMa and squamous-cell carcinoma of 
C,H mice, hyperbaric oxygen and radio- 
therapy of (ab), 248 

FirTiETH annual meeting of American Radium 
Society (E), 461 

FLuoroscoric guidance, amplified, needle aspiration 
biopsy of localized pulmonary lesions with, 
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Foot, gangrene of, bone changes in diabetic with 
(ab), 969 

FoRAMINA parietalia permagna; casuistic contribu- 
tion (ab), 239 

Foreicn body, iatrogenic vesical (ab), 965 


GANGRENE, gas post-traumatic crepitation falsely 
suggesting (ab), 721 
massive pulmonary, 548 
of foot, bone changes in diabetic with (ab), 969 
GARDNER's syndrome, bone abnormalities in, 645 
Gas gangrene, post-traumatic crepitation falsely 
suggesting (ab), 721 
GasTREETOMY, bone changes following (ab), 961 
GASTRIC, neonatal, perforation, 307 
parietography in preventive evaluation of sur- 
gical treatment in neoplasms of stomach 
(ab), 241 
GASTROINTESTINAL and genitourinary roentgenologic 
studies in infants and children, advantages 
of prone positioning in, 444 
hemorrhage, localization of bleeding point in 
chronic and acute, by means of selective 
visceral arteriography, 386 
lesions in mastocytosis, 405 
GENERATOR, molybdenum 99-technetium ggm, sim- 
ple method of reducing molybdenum con- 
tent of eluate from, 896 . 
GENITOURINARY and gastrointestinal roentgenologic 
studies in infants and children, advantages 
of prone positioning in, 444 
GLAND, hyperplastic thymus, seminoma-like tumor 
in; case report and literature review, 25 
Gorpon Ricuarps Memorial Lecture, 1967; radio- 
logic approach to retroperitoneal tumors 
(ab), 485 
GRANULOMATOUS DISEASE, chronic, of childhood, 133 


HAND, tumors of skeleton of (ab), 966 
Hanorp G. Reineke, M.D., 1897-1968 (E), 928 
HEART DISEASE, congenital, (mitral regurgitation) 
in osteogenesis imperfecta, 601 
plain film diagnosis of, in newborn period, 66 
Hepatic carbon dioxide venography, tumor evalua- 
tion with, 435 
effects following abdominal irradiation in 
children: detection by Au!?? scan and confir- 
mation by histologic examination, 422 
vein visualization by intravenous carbon dioxide 
injection (ab), 245 
HERNIA, diaphragmatic, and eventration, role of 
pulmonary hypoplasia in prognosis of new- 
born infants with, 413 
HEROIN intoxication, acute, roentgen findings in, 522 
HiaATAL, incompetence, inferior esophageal sphincter, 
manometric high pressure zone and, 251 
HUuMERUS, distal, epiphysiolysis of, in newborn (ab), 
968 
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HyvpRoNEPHROSsIS as cause of pleural effusion (ab), 
716 

HvrERBARIC oxygen and radiotherapy of fibrosar- 
coma and of squamous-cell carcinoma of 
C;H mice (ab), 248 

HYPERTENSIVE disease, childhood, role of radiologist 
in, 61 l 

HvrEnTHYROIDISM, hypothyroidism, and euthyroid- 
ism, probability values for protein bound 
iodine, thyroid I9! uptakes and T; resin 
uptakes for, 886 


wI for studying effects of thyroid stimulating hor- 
mone in patients with thyroid cancer (ab), 


722 
PS labeled lipids and endolymphatic P® labeled, 
comparison of, in VX, involved lymph 
nodes of rabbit, 856 
181T_orthoiodohippurate, total clearance of, as basis 
for quantitative radionephrography: results 
of 721 individual investigations (ab), 716 
IATROGENIC vesical foreign body (ab), 965 
IpropaTuic retroperitoneal fibrosis, problems in use 
of urography and lymphangiography in 
diagnosis of (ab), 966 
ILIOFEMORAL venous thrombectomy, radiographic 
control of (ab), 490 
Inrancy, complete interruption of aortic arch in 
(ab), 489 
InrANTS and children, advantages of prone position- 
ing in gastrointestinal and genitourinary 
roentgenologic studies in, 444 
INFERIOR esophageal sphincter, manometric high 
pressure zone and hiatal incompetence, 251 
InstrucTION counsEs, American Roentgen Ray 
Society, 930 
of sixty-ninth annual meeting of American 
Roentgen Ray Society (E), 927 
INTERSEXUALITY, pneumopelvigraphy in early diag- 
nosis of, 202 
INTESTINAL adhesions, arteriographic appearance of, 
354 
obstruction, neonatal, cause of: meconium plug 
syndrome, 339 
INTRACRANIAL arteriovenous malformations, clue to 
diagnosis of: cervical venous hum (ab), 483 
lesions, reliability of cerebral scintigraphy for 
detection of: review of 344 controlled cases 
(ab), 239 
IwrRATHORACIC disease, mediastinal lymph node 
visualization in absence of (ab), 484 
INTRAUTERINE fetal dysfunctions induced by occlu- 
sion of maternal inferior vena cava (ab), 
715 
fetal transfusion, percutaneous; roentgenologic 
aspects and results, 186 
transfusion, amniography as aid in, 195 
opine, protein bound, thyroid I3! uptakes and T; 
resin uptakes, probability values for, for 
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hypothyroidism, euthyroidism and hyper- 
thyroidism, 886 
thyroid, estimating, by activation analysis 
in vivo (ab), 722 
IRRADIATION for cancer of cervix uteri, factitial 
proctitis due to (ab), 493 
results of prophylactic postoperative, in 1,300 
cases of pterygium, 723 
split-dose, treatment of lung cancer by, 772 
IscugMiA of bowel, 400 
Isorope scintiphotography, double, for diferentiat- ` 
ing between renal cysts and renal tumors 


(ab), 493 id 


Jaw, tumors of, in West Africa: review of 256 pa- 
tients (ab), 239 ` 
JEJUNAL, ulcers, postoperative, significance of rigid- 
ity of jejunum in diagnosis of, 330 
Jeyunum, Crohn's disease of, in children (ab), 242 
significance of rigidity of, in diagnosis of post- 
operative jejunal ulcers, 330 
Joint, proximal interphalangeal, of fifth toe, pseudo- 
dislocation of, 653 
temporomandibular, aid to roentgenographic 
examination of, 674 


KARTAGENER’S syndrome, reappraisal of (ab), 491 

KIDNEY, roentgenological size of, and kidney func- 
tion, relationship between (ab), 963 

KNEE, positive contrast arthrography of, 669 


LaMINECTOMY, meningeal pseudocysts (meningocele 
spurius) following (ab), 716 

LanvNGOGRAPHY in selection of patients for conser- 
vation surgery in cancer of supraglottic 
larynx and pharynx, 746 

Larynx, supraglottic, and pharynx, laryngography 
in selection of patients for conservation 
surgery in cancer of, 746 

Leap lines, 165 

Lec, chronic stasis ulcers of, value of radiological 
investigation of (ab), 246 

Lrromyoma, dumbbell-shaped, roentgen demonstra- 
tion of prolapse of benign polypoid gastric 
tumors into duodenum, including, 317 

LEUKEMIA, granulocytic, chronic: comparison of 
radiotherapy and busulphan therapy; re- 
port of Medical Research Council’s Work- 
ing Party for Therapeutic Trials in Leu- 
kemia (ab), 494 

myeloblastic, and hypoplastic anemia following 

chloramphenicol therapy: report of three 
cases (ab), 250 

Levuxocyres, Cr* labeled, delineation of abscesses by 
scintiphotography using, 881 

Lipopystrropny, total, roentgenographic findings 
in, 154 

LiposarcoMa, myxoid, cardiac metastasis from, 
emphasizing its radiosensitivity, 792 

retrospective study of fifteen cases, review of 
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literature and discussion of radiosensitivity, 
778 
Lusinous flux, simple solution to problem of excess, 
in camera; television camera overload, 689 
Lunc cancer, treatment of, by split-dose irradiation, 
772 
disease, cavitary, melioidosis manifested by, 543 
penetration of, by paravertebral abscess in 
tuberculosis of spine (ab), 484 
tissue, effect of, on exit dose in 33 MeV photon 
therapy (ab), 492 
transplant: new syndrome (ab), 240 
LuMPHANGIECTASIS, pulmonary, congenital; case 
report, 11g 
LYMPHANGIOGRAPHY in malignant diseases of child- 
hood, 1 
and urography, problems in use of, in diagnosis 
of idiopathic retroperitoneal fibrosis (ab), 
966 
Lympu node, mediastinal, visualization in absence of 
intrathoracic disease (ab), 484 
nodes, VX: involved, of rabbit, comparison of 
endolymphatic P® labeled and I labeled 
lipids in, 856 


70 mm. spot films, combined viewing and storage 
system for, 675 

McCormick, Norman A., 1901-1967 (E), 226 

MALIGNANT DISEASES, lymphangiography in, of 
childhood, 1 

MANOMETRIC high pressure zone, inferior esophageal 
sphincter, and hiatal incompetence, 251 

Marrow cell injury following Ca uptake in bone, 
849 

MasTocvrosis, gastrointestinal lesions in, 405 

with osseous lesions resembling metastatic 

malignant lesions in bone (ab), 488 

MzcoNIUM plug syndrome: cause of neonatal intes- 
tinal obstruction, 339 

MEDIASTINAL masses, superior, radioisotope scan- 
ning of, 766 

Mepicat Research Council's Working Party for 
Therapeutic Trials in Leukemia, report of; 
chronic granulocytic leukemia: comparison 
of radiotherapy and busulphan therapy 
(ab), 494 

MzLiorposrs manifested by cavitary lung disease, 
543 

MENETRIER's DISEASE of stomach in children, 300 

METASTASES, extradural, treatment by radiotherapy 
of spinal cord compression due to (ab), 248 

Metastatic cerebellar sarcoma (desmoplastic med- 
ulloblastoma) with diffuse osteosclerosis 
and leukoerythroblastic anemia; case report 
and review of literature, 38 

MicROCARDIA; uncommon diagnostic problem, 115 

MicnoLrrHiAsIS, alveolar, pulmonary; report of five 
cases with special reference to roentgen 
manifestations, 509 
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Mixx of calcium bile, rare variety of biliary lithiasis 
(ab), 244 

MOLYBDENUM gg-technetium ggm generator, simple 
method of reducing molybdenum content 
of eluate from, 896 

MuvLLERIAN duct cyst: with report of case (ab), 963 

MouscLE, transverse thoracis, roentgen significance 
of, 140 

MYCOBACTERIA, anonymous, disease due to; poten- 
tial for specific diagnosis, 533 

MyELoMA, multiple, with cord compression: report 
of case (ab), 717 

strontium 85 bone scan in, 843 


NASOPHARYNGEAL angiofibroma in juvenile (ab), 721 
Necrosis, soft-tissue in diabetics, radiographic 
evaluation of (ab), 718 
Neop.tasms in Ann Arbor series of thymus-irradiated 
children; second survey, 13 
of stomach, gastric parietography in preventive 
evaluation of surgical treatment in (ab), 241 
second primary, in children, 800 
NrPHROTOMOGRAPHY, re-evaluation of, stressing 
limitations of procedure (ab), 486 
NEURINOMA, bleeding, of small intestine, angio- 
graphic demonstration of (ab), 961 
NEuROBLASTOMA—emphasis on mediastinal neuro- 
blastoma, 19 
familial: report of kindred with multiple dis- 
orders, including neuroblastomas in four 
siblings (ab), 247 
management and survival (ab), 247 
NEUROVISCERAL storage disease; roentgenographic 
features and mode of inheritance, 149 
Newsorn, colonic changes following necrotizing 
enterocolitis in, 359 
duodenal obstruction in, due to annular pan- 
creas, 321 
epiphysiolysis of distal humerus in (ab), 968 
infants with diaphragmatic hernia and eventra- 
tion, role of pulmonary hypoplasia in prog- 
nosis of, 413 
period, plain film diagnosis of congenital heart 
disease in, 66 
roentgen aspects of umbilical vascular catheteri- 
zation in: problem of catheter placement 
(ab), 246 
NITROFURANTOIN pneumonia, §40 
Norman A. McCormick, 1901-1967 (E), 226 


OrsiTAL affections, phlebography and arteriography 
in diagnosis of (ab), 960 
sarcoma, undifferentiated: report of case (ab), 
239 
OsTEOCHONDROMA, solitary, untreated: report of two 
cases (ab), 968 
OSTEOGENESIS IMPERFECTA, Congenital heart disease 
(mitral regurgitation) in, 601 
hyperplastic callus formation in: report of case 
simulating sarcoma (ab), 717 
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OsTEOGENIC sarcoma, analysis of thirty patients 
surviving longer than ten years after treat- 
ment for (ab), 722 

OSTEOMYELITIS, antibiotic modified, 608 

Haemophilus, and arthritis (ab), 969 

OsrEOSCLEROSsIS, diffuse, and leukoerythroblastic 
anemia, metastatic cerebellar sarcoma (des- 
moplastic medulloblastoma); case report 
and review of literature, 38 

OVARIAN carcinoma, advanced, treatment of 126 
cases of, with cyclophosphamide (ab) 970 


P, endolymphatic, labeled and I! labeled lipids, 
comparison of, in the VX: involved lymph 
nodes of rabbit, 856 
PANCREAS, angiographic studies of benign and malig- 
nant cystadenoma of (ab), 713 
annular, duodenal obstruction in newborn due 
to, 321 
Pancreatic insufficiency, congenital, metaphyseal 
dysostosis and (ab), 485 
lesions, radiolsotopic subtraction scanning for 
(ab), 713 
PANCREATOGRAPHY: reassessment (ab), 245 
PaRArFIN blocked tissues, techniques in autoradiog- 
raphy of, 879 
PARAGONIMIASIS, cerebral, roentgen findings in (ab), 
483 
PECTORAL girdle, congenital anomalies of, demon- 
strated by chest radiography (ab), 240 
PEDIATRIC patients, on use of pneumatic compression 
paddle for improved visualization of upper 
urinary tract in, 218 
radiology: first decade—second decade? (E), 224 
PELvic endometriosis, radiology of (ab), 714 
PERICARDIAL fluid, distribution of: dynamic and 
static influences, 583 
PERTECHNETATE, technetium-9gm as, assessment of 
thyroid function and anatomy with (ab), 
250 
PeRTROCHANTERIC venography in study of human 
renal transplant recipients (ab), 715 
PuanvNx and supraglottic larynx, laryngography in 
selection of patients for conservation sur- 
gery in cancer of, 746 
PuoroN therapy, 33 MeV, effect of lung tissue on 
exit dose in (ab), 492 
PLACENTAL vascularity, arteriographic assessment 
of, after antepartum haemorrhage (ab), 962 
PNEUMATIC compression paddle, on use of, for im- 
proved visualization of upper urinary tract 
in pediatric patients, 218 
PNEUMOCONIOSIS among workers in antimony in- 
dustry, 495 
PNEUMONIA, nitrofurantoin, §40 
PNEUMOPELVIGRAPHY in early diagnosis of intersex- 
uality, 202 
PNEUMOVENTRICULOGRAPHY, simplified (ab), 239 
PoLvPorp gastric tumors, benign, roentgen demon- 
stration of prolapse of, into duodenum, 
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including dumbbell-shaped leiomyoma, 317 
PonTAL venous blood flow, spontaneous reversal of, 
in cirrhosis (ab), 490 
Porrocrapny, umbilical vein: its value in diagnosis 
of extrahepatic portal vein obstruction and 
in other applications (ab), 246 
POSTERIOR FossA, dural arteriovenous malformation 
in (ab), 483 
PREGNANCY, gonadotropin-dependent Krukenberg 
tumor causing virilization during (ab), 714 
Procera; Hutchinson-Gilford syndrome, 173 
PRONE positioning, advantages of, in gastrointestinal 
and genitourinary roentgenologic studies in 
infants and children, 444 
pressure spot filming, remote control, 456 
PROPHYLACTIC postoperative irradiation, results of, 
in 1,300 cases of pterygium, 723 
ProstueEtic valve detachment; its roentgenographic 
recognition; report of cases, 595 
Prorernosis, alveolar, 519 
PsEUDocvsrs, meningeal (meningocele spurius) fol- 
lowing laminectomy (ab), 716 
PsEeupornrections of intervertebral disk and adja- 
cent vertebrae?, 611 
Preryoium, results of prophylactic postoperative 
irradiation in 1,300 cases of, 723 
Pusic symphysis, congenital widening of; associated 
clinical disorders and roentgen anatomy of 
affected bony pelvis, 179 
PuLiMOoNAnY alveolar microlithiasis; report of five 
cases with special reference to roentgen 
manifestations, 509 
aspergillosis; report of seven cases (ab), 960 
blood flow, pulmonary arteriolar resistance and 
pulmonary venous pressure, accuracy of 
predicting, from chest roentgenograms, 577 
edema without cardiomegaly, 555 
function, using xenon-r33 and scintillation 
camera to evaluate (ab), 493 
gangrene, massive, $48 
hypertension, microembolic, in pyogenic cholan- 
gitis (ab), 240 
hypoplasia, role of, in prognosis of newborn in- 
fants with diaphragmatic hernia and even- 
tration, 413 
lesion, solitary, due to dirofilaria (ab), 960 
lesions, localized, needle aspiration biopsy of, 
with amplified fluoroscopic guidance, 561 
lymphangiectasis, congenital; case report, 119 
PvocENic cholangitis, microembolic pulmonary 
hypertension in (ab), 240 


RapiaTion hazards to human fetus in present-day 
society; should pregnant woman be sub- 
jected to diagnostic x-ray procedures (ab), 
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PE chest, congenital mde of pec- 
toral girdle demonstrated by (ab), 240 

RaprorsoTOPE renography, experiences with, in 
children (ab), 487 
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scanning of superior mediastinal masses, 766 
RaprioLoGisT, role of, in childhood hypertensive 
disease, 61 
pediatric: first decade—second decade? (E), 224 
RADIONEPHROGRAPHY, quantitative, total clearance 
of H'!Lorthoiodohippurate as basis for: 
results of 721 individual investigations 
(ab), 716 
RADIOSENSITIVITY, caridac metastasis from myxoid 
liposarcoma emphasizing its, 792 
discussion of, retrospective study of fifteen cases, 
review of literature and: liposarcoma, 778 
RADIOTHERAPEUTIC aspects of intestinal carcinoid 
tumors (ab), 492 
RADIOTHERAPY in management of craniopharyngio- 
mas; further experiences and late results, 44 
RADIUM retention in man after multiple injections; 
power function re-evaluated, 871 
storage drawers, protecting device for, 919 
Ramsay Spillman, M.D., 1891-1968 (E), 698 
Ratio T; test; modification of T; resin sponge uptake 
test, 894 
ReEcTAL dose measurement with CdS dosimeters, 837 
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tion (ab), 243 
Reeves, Robert James, M.D., 1898-1968 (E), 465 
REINEKE, Harold G., M.D., 1897-1968 (E), 928 
REMOTE CONTROL prone pressure spot filming, 456 
RENAL angiography, selective, and percutaneous 
needle puncture, evaluation of asymptom- 
atic renal masses by: preliminary report 
(ab), 486 
artery stenosis, synthetic bypass grafts in treat- 
ment of (ab), 487 
blood flow, radionuclide angiography as method 
for detecting relative differences in: pre- 
liminary report (ab), 965 
cysts and renal tumors, double isotope scinti- 
photography for differentiating between 
(ab), 493 
masses, use of epinephrine in selective angiog- 
raphy of (ab), 964 
papillary necrosis and abuse of analgesics (ab), 
486 
RENOGRAFIN 60, report of 100 cases using: infusion 
excretory urography (ab), 715 
RENOGRAPHY, radioisotope, experiences with, in 
children (ab), 487 
Rosertr James Reeves, M.D., 1898-1968 (E), 465 
ROENTGEN significance of transverse thoracis muscle, 
140 
ROENTGENOGRAMS, routine survey, of abdomen on 
500 consecutive patients over 40 years of 
age, five year follow-up of, 438 
ROENTGENOGRAPHIC appearance of chest in children 
with functional murmurs, 78 
demonstration of unusual extra-esophageal 
varices, 281 
examination of temporomandibular joint, aid to, 
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findings in total lipodystrophy, 154 
reversibility of ulcerative colitis in children 
treated with steroid enemas, 365 
sign, new, and roentgen manifestations; air 
within wall of stomach, 310 
RoENTGENOLOGICAL size of kidney and kidney func- 
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Progressive bilateral numbness, weakness, and muscle atrophy that had been 
present for one year in a 57-year-old man was attributed to cervical spondylosis. A 
myelogram using 12 cc of PANTopAQUE [lophendylate Injection | demonstrated 
the large defect at the level of the fifth cervical vertebra. The patient recovered 
rapidly following laminectomy and posterior decompression of the fifth cervical 
spinal nerve roots. 


“PANTOPAQUE” is the registered trademark under which all 
leading x-ray dealers supply the compound ethyl iodophenylundec- 
ylate, which is synthesized in the laboratories of Eastman Kodak 
Company and prepared as the myelographic contrast medium 
lophendylate Injection, U.S.P., by Lafayette Pharmacal Inc. The 
trademark serves to indicate to the radiologist continuity of experi- 
ence in the manufacture of this medium. 


- Theres nothing new about Dual Head Scanners... 
Weve made them for six years. a 


Six years of proven clinical effec- eget 
tiveness with Dual Head Scanners, l i 
has brought one fact to light... 
don’t plan the obsolescence of your 
radioisotope scanner before you " 
purchase one. | 

The Model 54FD Dual Five is the ' 
only scanner available that provides 
scallop-free photoscans. The 500 
cm./min. maximum scan rate pro- ! 
duces two opposed, simultaneous 
photoscans before most other units 
have barely completed the first view. . lf 
An exclusive miniscan system allows " i ' 

a whole body scan to fit on a single pe rel a ad 
"ga | 
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li 
T hy | ai 
14" x 17” film. A self-contained pa-  , | b MA 
tient couch affords the patient com- | ! ‘a ; | " 
fort, with no need for additional | | A 
movement. ! I 8o! l | 

The Model 54 may be purchased Eom o! | 
as a single head unit, and can be 
converted to a Dual Head unit right 
in your department. 

Optional accessories include an 
inexpensive positron counting cir- 
cuit and a two-isotope subtraction ' ', |?! 
circult. 

Write for the NEW Dual and 
Single Head, Five and Eight Inch 
Radioisotope Scanner Brochure. 


ohio-nuclear, inc. 


1725 Fall Avenue, Cleveland, Ohio 44113 (216) 621-8142 
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Westinghouse Electric Corporation 
X-Ray Division 

P.0. Box 868 

Pittsburgh, Pa. 15230 





| would like to know more about System CXR. 


Name EN 





Title | - 


Business or professional address 


io —— eS — Zip 








Best idea yet for teaching.. 
3M X- RAY PHANTOMS 


Adult human bones embedded in transparent, nongranular plas- 


tic. Specific gravity, atomic number, absorption and secondary 

radiation-emitting characteristics are v irtually identical with liv- 
ing tissue. Also available: A 24cm x 29cm tissue-equivalent Step 
Wedge for comparative studies (shown at lower right). 


Important uses for 3M Phantoms 


l. 


All studies normally requiring exposure to humans. 


2. Teaching skeletal anatomy and its relation to surface 


marks. 


. Demonstrating preferred radiographic positions. 
. Demonstrating and measuring density, detail, 


distortion and contrast. 


. Determining optimum exposure technics — especially 
Cineradiographic, Planographic, Photofluorogr: aphic, 


Mammographic and Seriographic. 


. Testing X-ray apparatus including grids, films, 


Screens, etc. 





3M Phantoms are available from 
your X-ray products dealer. For 
more information, contact him or 
write us directly. 


Photographic 
Products | m 
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Picker. 
expedites 
your work. 


The following pages highlight some of the ways in which new Picker 
developments are now making life simpler in radiologic examination, 

in ultrasonic diagnosis, and in Cobalt® radiation teletherapy. 

Sometimes by improving control or increasing accuracy. 

Sometimes by using a motor instead of a muscle. 

Sometimes by automating complex procedures. 

Sometimes by improving reliability. 

Sometimes by simplifying and speeding service. 

Sometimes by reducing operating time. 

Sometimes by improving the quality of images. 

And always, by expediting your work. 

Your Picker representative has all the information on these developments. 
Or: write Picker X-Ray, 1275 Mamaroneck Ave., White Plains, N.Y. 10605. 


PICKER 





Serial angiography simplified: 
Picker calls in a computer. 


Radiopaque injection. X-ray exposure. 
Patient shifting. Angiography obviously re- 
quires that these elements and others (e.g., 
ECG, cinefluorography, etc.) constantly mesh. 
Up to now, people had to do all the required 
monitoring, coordinating, synchronizing and 
operating to make angiography work, to 
make the elements mesh. No longer. 

Picker has developed a practical punch- 
card-programmed system that automatically 
governs the procedural aspects of angio- 
graphic examination. The system consists of 
the following four elements. 


Picker Computer Programmer 

The controlling card, prepunched to the de- 
sired specifications, actuates the Computer 
Programmer which then carries through all 
of the indicated sequential functions without 
any human intervention. This method not 
only enforces duplication of standardized 
techniques but permits easy modification by 
the preparation of a new card. The punch- 
card also serves as a permanent record. 





Picker 420 CP Cassette Changer 

This unit can rapidly expose up to 20 cas- 
settes holding any size film up to 14" x 14". It 
can handle virtually all angiographic proce- 
dures, monoplane or biplane. A motor-driven 
stand permits a single changer to be used in 
either the horizontal or vertical position. 


Picker Amglatz Cassette 

These vacuum-sealed cassettes yield high- 
resolution radiographs crisply defined from 
edge-to-edge, and out to the very corners. 
Picker supplies the entire system for the 
preparation of these cassettes. 


Picker Galaxy Pedestal Table 

A cantilever-type table whose motor-driven 
top automatically aligns the patient with the 
x-ray beam. Motor also elevates tabletop to 
most convenient working height. 

Check your Picker representative for de- 
tails or write to Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 

Picker expedites your work. 
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The almost “invisible” | 





X-ray generators: 


Pickers new Galaxy line. 


Our design goal for these new Galaxy gen- 

erators was not complicated: make them as 

invisible as possible. What's an "invisible" 

generator? A generator might be classified 

as invisible if it is unobtrusive in use because 

of three basic qualities: æ 

(1) Set-up time is rapid. 

(2) The need for service is minimal. 

(3) Downtime is minimal if service is required. 
We believe that an x-ray generator should 

do as it’s told—rapidly, routinely, reliably — 

as much of the time as is possible without 

calling attention to itself. 


And the new Galaxy generators do indeed 


. meet these specifications. They set-up fast 


with control panel logic that speeds opera- 
tion. They're built throughout with exception- 
ally reliable computer-grade components. 
They're easy to service: front access to 
plug-in modules radically reduces downtime 
(and cost). For the details on the Galaxy 
line, ask your Picker representative about 
our almost "invisible" x-ray generators. Or 
write: Picker X-Ray, 1275 Mamaroneck Ave., 
White Plains, N.Y. 10605. 
Picker expedites your work. 
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Ultrasonic diagnosis is now 
simplified: Picker introduces 
a new display system. 


The time and annoyance of having to photo- 
graph a series of laminographic scans is 
now eliminated with Picker’s new videosonic 
display system. This system lets you disc- 
record up to 60 separate cross-sectional 
images for "instant replay" on a TV monitor. 
This simplifies diagnosis in two ways: (1) 
rapid viewing of the cross-sections in se- 
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quence facilitates the "seeing" of a three- 
dimensional image, and (2) the TV monitor 
presentation closely approximates the actual 
size of the bodypart being examined. 

This then represents another fundamental 
advance in ultrasonic diagnosis, an increas- 
ingly important technique for visualization 
without radiation. And Picker now offers a 
wide choice of practical, easy-to-use ultra- 
sonic instrumentation. If you would like de- 
tailed information on this line of equipment 
—or on the use of ultrasonic diagnostic tech- 
niques—please let us know. Picker X-Ray, 
1275 Mamaroneck Ave., White Plains, N.Y. 
10605. 

Picker expedites your work. 
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Pickers new Cobalt® units: - 
accuracy goes up, 


set-up time goes down. 


Virtually every improvement in our new 
Cobalt? equipment serves to provide im- 
proved treatment accuracy and/or re- 
duced set-up time. So review these spe- 
cific points below in terms that are most 
meaningful to you: accuracy and time. 

New precision in isocentric beam align- 
ment, accuracy being held to =2mm. 

A new articulated multivane collimator that 
delivers any field size from 3 cm x 3 cm to 
35 cm x 35 cm with minimal penumbra over 
the entire range. 

Remote control of all compound beam 











angulations by complete motorization of all 
three sourcehead motions, including biplane 
swing within the supporting yoke. 

A new field-defining projector which not 
only casts a lightpatch on the skin, but simul- 
taneously projects a scale showing source- 
skin distance at any moment. 

A new isocentric treatment stretcher, 
whose motor-driven tabletop can be raised 
or lowered by identical switches on either 
side in the table body. Retained is the unique 
separable feature that permits removal and 
substitution of a treatment chair, or instant 
withdrawal of patient from radiation beam in 
an emergency (subsequent realignment of 
table to vertical beam axis is automatic). 

For all the details, see your Picker repre- 
sentative or write Picker X-Ray, 1275 Mama- 
roneck Ave., White Plains, N.Y. 10605. 
Picker expedites your work. 
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YOU ARE LOOKING 
AT THE ONLY RADIATION 
DOSIMETRY SYSTEM THAT CAN 
MEASURE ANY TLD PHOSPHOR 
OR DOSIMETER. 





No matter what shape, size or 
type your dosimeter is, the Model 
7100 Thermoluminescence Dosimetry 
Readout Instrument, with a dose range 
from 10 ~4 to 106 rads, can measure it. 

The basis for this versatility in 
measurement capability is reusable 


and exchangeable heating elements 


with a removable planchette for 
measuring any shape of dosimeter 
and loose powder, too. 

Although all other TLD phosphors 
can be measured by the Model 7100 
TLD system, ISOTOPES exclusive, 
patented Lif-Teflon dosimeters in 
disc, rod and tape form offer several 
distinct advantages. They are strong, 
mechanically flexible, easily handled, 
and combine the desirable physical- 


chemical properties of Teflon with 
the excellent thermoluminescent 
properties of LiF. 

The new ISOTOPES Con-Rad TLD 
Readout Instrument combined with its 
accessoriesanda variety of LiF-Teflon 
dosimeters constitutes the most ver- 
satile and thoroughly proven TLD 
system available. It is backed by 
thorough technical support, consul- 
tative assistance and the benefits of 
our continuing program of research. 

To learn more about the new 
Model 7100 TLD system, write Lab- 
oratory Products Division, ISOTOPES, 
50 Van Buren Avenue, Westwood, 
New Jersey 07675. (West Coast: 
4062 Fabian St., Palo Alto, California 
94303) U.S.A. 
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For routine examinations or special pro- 
cedures, the sturdy Monarch/90 is truly 
"tops" in any installation. This is tho 
table that is built for ease of operation 
and for patient comfort. All controls 
are positioned for fast accessibility. 
Time-consuming coupling, parking and 
uncoupling of equipment is virtually 
eliminated. The Monarch/90 features 
powered 90-90 degree angulation and 


MONARCH,9( 


DIAGNOSTIC X-RAY TABLE 


i 





tops in tables 


table-top movement at a touch and can 
be equipped with a wide variety of sup- 
plementary devices. When you order a 
Monarch, you choose the spot-film de- 
vice, image intensifier, tube support and 
patient safety and comfort features to 
meet your requirements. Check out a 
Monarch table soon. It’s the finest table 
made for every fluoroscopic and radio- 
graphic requirement. 
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Servo-Controlled True Field Collimation 


Improved quality spot-film and fluoroscopic 
image is provided by electric servo-controlled 
GE True Field Collimator, now built into the 
Monarch/90. It allows for multiple levels of col- 
limation, resulting in an absolute minimum of 
off-focal-spot radiation. Servo control assures 
a definite visual relationship between control 


handle positions and collimator blade positions. 
Fluoroscopic exposure area remains constant, 
even as the spot-film device is moved toward 
or away from the patient. The Monarch accepts 
a choice of top-loading or end-loading spot-film 
devices, or a Fluoricon Pedestal when a cassette 
facility is not desired. 





Model 8 Top-Loading Spot-Film Device 
features fully-powered cassette transfer, 
automatic dial sequencing and optional 
two-speed power assist; servo-collimator 
is manually controlled; especially de- 
signed for easy loading of 8 x 10 cas- 
settes from front or rear of table. 


GENERALA ELECTRIC 


Model 9 End-Loading Spot-Film Device features push-button 
sequence selection-1 on 1, 2 on 1 horizontal, 2 on 1 
vertical and 4 on 1. Choice of manual or automatic fluoros- 
copic beam control; automatic collimation consistent with 
exposure pattern selection—manual collimation determined 
by position of control handles. End-loading design pro- 
vides fast, simple 91⁄2 x 942 cassette changing. 


Progress is our most important product 


Model 10 Fluoricon Pedestal can serve 
any one of three different requirements 
—as a support for a Fluoricon Compact 
and camera with no external support; an 
attachment device for all Fluoricons with 
external support; or as a fluoroscopic 
screen unit. 
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A Tireless Worker 
in the Department 


TRIOMAT - a fine 
600 mA, 125 kV, 3-phase generator. 
Mr. Reliability in the department. 


With the "falling load" system 
developed for it in 1959, 

the TRIOMAT guarantees the fastest 
possible exposures — automatically — 
set only kV. 


Chest and other routine examinations 
may be accomplished easily — 

and with consistent density year 

to year to year. 


We have prepared special 
descriptive material on this system. 
Please ask a Siemens representative 
or write to us for your copy. 





SIEMENS MEDICAL OF AMERICA INC., 685 LIBERTY AVENUE, UNION, N. J. 07083 
In Canada: SIEMENS MEDICAL OF CANADA LTD., 4943 Sherbrooke St. West, Montreal 6, Quebec 
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Use this as your convenient source book of 
unique X-ray specialties from many of the 
world's famous makers. Discover the advan- 
tages of having hard-to-get items in substan- 
tial inventory; immediately available through 
your local X-ray dealer. Send for your copy 


of the P. T.E, catalog today. 


PN 


PHYSICIANS TECHNICAL 
-© EQUIPMENT CO., INC. 

. X-Ray Accessories and Specialties 
r12 Van Dam Street, New York, N.Y. 10013 © 
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THERAPEUTIC RADIOLOGIST 
THE PRINCESS MARGARET HOSPITAL 


A Junior Non-Permanent Staff position is available for 
a period of 1 year at The Princess Margaret Hospital, 
Toronto, Canada, to participate in the routine activities 
of the Radiotherapy Department and to undertake 


limited teaching responsibilities. 


More than 3600 new Cancer patients are seen annually 
at The Princess Margaret Hospital, a University of 
Toronto teaching hospital primarily concerned with 
the non-surgical treatment of patients with malignant 
disease. The Department of Biophysics of the University 


of Toronto is housed in the same building. 


Complete training in Therapeutic Radiology is essen- 
tial, and applicants must have qualifications accepta- 
ble for registration with The College of Physicians 
and Surgeons of Ontario. Salary: $12,000.00 per year 


with travel assistance (maximum $1,000.00). 
Enquiries should be sent to: 


W. J. Simpson, M.D., F.R.C.P. (C). 
Chairman, Interne Committee, 

The Princess Margaret Hospital, 
500 Sherbourne St., Toronto 5, 
Ontario, Canada. 
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Twenty years ago Schonander was already building 
automatic units for rapid serial radiography. The first 
model was a cassette changer for standard metal 
cassettes. The development went via special lightweight 
cassettes and rollfilm to a system using Cassette-less 
standard cutfilm. 


Here are some of the features which have led to the fact 
that most American radiologists today call their film 
changers ‘‘Schonanders’’. 


Diagnostic Accuracy 


m High power of resolution allows studies of fine anatomi- 
cal details in full size radiograms. m Large exposure angle 
permits optimal exposure factors and makes angiographic 
examinations of heavy patients possible, even at 6 pictures 
per second. 8 Alternate, synchronized exposures in biplane 
operation keeps scattered radiation fog at lowest possible 
level.  Edge-near exposure field allows proper patient 
positioning in all cases. 


Time-Saving Operation 
m The Cassette-less cutfilm system offers unmatched con- 


venience and speed in loading, unloading, taking of test 
pictures, processing and viewing. 


Universal Application 


M Exposures on 14" x 14” or 10” x 12” film size at ex- 
posure rates from 6 pictures per sec. to 1 picture in 5 sec. 


with versatile programming facilities, covers the whole field 
of vascular examinations. 8 Compact physical dimensions 
make the Schonander Cutfilm Changer adaptable to vari- 
ous kinds of examination tables. m Each film changer is a 
separate unit allowing either single or biplane application. 
m Single plane equipment converts easily to biplane. m 
Economy type exposure rate selector available. 


Automatic Film Marking 

m Consecutive numbering or time-marking and patient iden- 
tification on each film. 

Installation and Service 


Every Schonander dealer is supported and assisted by our 
expanding technical service staff in the installation and 
servicing of all Schonander equipment. Comprehensive 
overhaul service and upgrading of older style film changers 
using factory procedures is available in our well equipped 
Mount Prospect service shop. 


For more details, contact your X-ray dealer or write: 


ELEMA-SCHONANDER, INC. 


ELEMA-SCHONANDER 


P O. Box 130, Mt. Prospect, Ill. 60056 
Telephone: (312) 259-7206 











30 YEARS 12 mets ena 
USED X-RAY FILM 


e We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


e We remit in advance if desired, or promptly after receipt 
and tally of the value. = 


e Write for prices today. We will send shipping labels and 
direct your film to our newest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, IIl. 








HANLEY ECONOMY 14x17 X-RAY CABINET 
SPECIAL DESIGN SLIDING DOORS 


QUALITY AT LOW PRICES 
Vertical Filing 
We Build Special Size X-Ray Cabinets 
SPECIAL SIZE, 88 H x I9'5 D x 40 W, W/DOORS 
COMPARTMENT SIZE—DIVIDERS 14 x 17 ........... $119.00 
COMPARTMENT SIZE—DIVIDERS 14 x 17 .......... 90.00 | 
PPROVAL GUARANTEED—F.0.B. FACTORY—CATALOGU 


HANLEY MEDICAL EQUIPMENT CO. | 
5614 Seuth Grand X-ray Divisien St Lewis, Me. 65311! 


Bind Your 
Journal Issues 
Into Valuable 
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A 
Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes''; they 


so more will live so carefully store and provide on instant notice so much knowl- 


edge of timely value. 


HEART FUND | The cost per "Vigilant Volume," by official commission from the 

À journal publishers is but $5.45 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 


"Vigilant Volumes’ are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


In reply to advertisers please mention | HOW TO ORDER 


Simply ship your journal issues to us via parcel post, together with 


that you saw their advertisement in 
THE AMERICAN JOURNAL OF your name, address, and remittance, at $5.45 per volume, Within 


ROENTGENOLOGY, | b A after receipt, bound volumes will be shipped to you pre- 


RADIUM THERAPY 
AND NUCLEAR MEDICINE 


CHARLES C THOMAS 
PUBLISHER 
Springfield * Illinois | 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago, Illinois 60624 
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a research concept in contrast visualization 


for clear definition of disease: 


this oral medium is the message... 


Oragrafin® Calcium (Squibb Calcium Ipodate) visu- 
alizes the gallbladder and ducts quickly and clearly 
with few undesirable reactions. For rapid or routine 
studies of the gallbladder and biliary ducts, 
Oragrafin permits efficient absorption for maxi- 
mum concentration and excellent contrast—with 
bowel residue in only a small percentage of pa- 
tients and few patient problems. 


Oragrafin (Squibb Ipodate) in radiography — an 
advanced medium of biomedical communication. 
According to McLuhan’s' provocative new theories 
of communications, all media are considered “ex- 


tensions of man”—the means by which he extends 
his understanding and control of the universe and 
himself. In biomedical communications, where man 
monitors the diverse processes of molecular and 
cellular change, modern contrast radiography is 
an advanced medium. 


Today, in cholangiography and cholecystography, 
as the medium becomes increasingly oral, the diag- 
nostic message is Clear, rapid, and convenient with 
Oragrafin (Squibb Ipodate). 


For summary of contraindications, precautions, and 
side effects, see end of this advertisement. 





Oragrafin' 
Squibb Ipodate 


| message: l 
maximum concentration... 


excellent toleration 





high absorption index —"No one will dispute the 
statement that the diagnostic reliability of oral 
cholecystography depends upon the degree of 
absorption of the contrast medium employed. "* 
Radioisotope studies with ipodate sodium show a 
markedly improved absorption index (apprexi- 
mately 70 per cent) with no increase in tne toxic 
properties.’ 


excellent opacification — "In addition to its ease of 
administration and safety, its principal advantages 
are a high yield of diagnostic films....°° 


less bowel residue — “incomplete and variable ab- 
sorption of a cholecystographic agent is not desir- 
able, for the opacification of the gallbladder is then 
less dependent on the status of the gallbladder and 
more a reflection of the percentage absorption."^ 


"Opaque material in the bowel was found in 46 per 
cent of [105 patients in] the... [iopanoic acid] group 
as compared with 9 per cent of those [99] of the 
[Oragratin Sodium Capsules]...group.' ^ In 
another study, 49 of 100 patients receiving iopanoic 
acid had residue in the gastrointestinal tract, while 
only 15 of 100 patients receiving Oragrafin Sodium 
Capsules had such residue," 


no evidence of nephrotoxicity, infrequent side 
effects--in contrast to findings with other chole- 
cystographic agents, Lewitan and Garcia‘ reported 
in their 246-patient study: "With ipodate calcium.., 
there was no clinical evidence of immediate or 
delayed nephrotoxicity in any of the patients given 
it. ..."? To study possible renal toxicity, “Creatinine 


clearance tests were also done before and after 
administration of muitiple doses in excess of 6 qm. 
in 8 cases, and showed no significant alterations. "^ 
However, "Multiple doses beyond 6 gm. are not 
recommended."* 


in their study of 120 patients, Glenn and O'Brien 
reported "...no reactions in this series of patients 
attributable to the administration of [(Oragrafin]....°° 


And, McCrory reported that Oragrafin Sodium 
and Calcium was “...used routinely in cholecysto- 
graphic studies in approximately 2000 patients with 
excellent diagnostic films and only rare and mild 
reactions,”” 


fewer side effects than iopanoic acid — According 
to White and Fischer,* 36 (36.4%) instances of 
side effects occurred in 99 cases with Oragratin 
Sodium, 3 Gm. compared with 87 (82.9%) in 105 
cases with iopanoic acid, 3 Gm. Kinds of side 
effects noted were nausea, vomiting, diarrhea, 
cramps and dysuria--ail less frequent with 


Oragrafin Sodium (Squibb Sodium Ipodate). 


Juhl,” in his study of 200 patients (100 on iopanoic 
acid and 100 on sodium ipodate), found that the 
incidence of nausea and vomiting was equal in the 
two groups.” 


Oragratin (Squibb Ipodate) dosage schedules 
Oragrafin (calcium or sodium ipodate) permits 
overnight cholecystography and cholangiography. 


Films of the 
Gallbladder 
and 

Biliary Ducts 


6 Capsules 


Gallbladder Films 


ve 





(or 12 Granules (or 1 packet 
Capsules) (or 2 packets) of Granules, 
if preferred) 
P and 
TI NE MD DUE CREE TTE 
morning of Granules 
ine NR NT EORR RERO 
9 A.M. Visualization — Visualization Visualization 
of gallbladder of gallbladder of ducts and 
MEE ee A ERN RR RS, gallbladder 





For summary of contraindications, precautions, and side 
effects, see next page. 








Granules 
Squibb Calcium Ipodate 





new clinical study* demonstrates improved diag- 
noses with calcium ipodate —"A group oé 114 pa- 
tients with poorly filled gallbladders after routine 
administration of iopanoic acid were given 6 gm. 
of [calcium] ipodate granules immediately follow- 
ing their routine cholecystography. In 66 per cent 
of these patients opacification of the gallbladders 
was obtained within 3 hours, allowing a definite 
diagnosis. Of the remaining 33 per cent, one-half 
were ultimately proven diseased.” “It is apparent 
that many poorly visualized gallbladders can be 
rendered visible by the ingestion of ipodate gran- 
ules.... A whole day may be saved and other diag- 
nostic studies may be performed." 


patient. convenience —Routine cholecystography 
night-before procedure is easy for patients to fol- 
low; palatable granules further enhance patient 
acceptability. Rapid clearance of medium permits 
same-day administration and gallbladder and duc- 
tal films, and if necessary, same-day re-examina- 
tion; reduces need for LV. studies. 


rapid absorption permits same-day re-examination 
—To determine the cause of nonopacification after 
routine cholecystography using 6 capsules, physi- 
cians may require re-examination by repeating the 
procedure at a later date (sometimes doubling 
dose to 12 capsules), or by administering more 
agent the evening of the first unsuccessful exam- 
ination (again sometimes doubling dose to 12 cap- 
sules), and repeating the study the next day. "The 
advantage of the calcium ipodate method is that 
the examination can be completed in five addition- 
al hours with a limited dose of contrast agent."? 


"a valuable medium for peroral cholegraphy"s — 
Rapidly absorbed from the gastrointestinal tract, 
calcium ipodate has been reported by some inves- 
tigators to be diagnostically superior to other oral 
cholangiographic contrast agents. '?;" ' With care- 
ful timing of the examination and the use of tomo- 
grams or laminograms, the frequency of good 
results can approximate that obtained with intra- 
venously administered agents.'? According to 
Lewitan and Garcia,? the medium's relative safety 
makes it a valuable medium for peroral chole- 
graphy. Timesaving and economical Oragrafin Cal- 
cium Granules may be particularly useful in certain 
patients for whom I.V. radiography presents poten- 
tial hazards, such as elderly patients and those 
with cardiovascular disease. 


Unique among oral media, Oragrafin Calcium 
Granules permits same-day films of the gallbladder 
and the ductal system. 


dosage schedule for films of gallbladder and duc- 
tal system 


8 A.M. 2 packets of granules 
9 A.M. visualization of ducts 
10 to 11 A.M. visualization of gallbladder 


Contraindications: Contraindicated for persons sensitive 
to oral iodine compounds or for patients with combined 
renal and hepatic disease or severe kidney impairment, 
Gastrointestinal disorders, which may interfere with 
absorption, or liver dysfunction, which may result in 
inadequate biliary secretion of medium, are likely to 
result in unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient nausea, 
vomiting, or diarrhea sometimes occur: but the inci- 
dence can be reduced by using the calcium granules 
and restricting the dosage to 3 Gm. Transient headache, 
dysuria, or abdominal pains may occur. 


Hypersensitivity reactions may include urticaria, serum 
sickness-like reactions, and rarely anaphylactoid shock. 
Tey are more likely to occur in the individual with a 
history of allergy, asthma, hay fever, or urticaria and in 
the individual who is known to be hypersensitive to 
iodine compounds. Antihistamines and corticosteroids 
are used to control hypersensitivity reactions; but the 
occasional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, oxygen, 
and intravenous corticosteroids. 


For full information see Package Insert. . 


Supply: The calcium salt (Oragrafin Calcium Granules) 
is available in single-dose foil packets providing 3 Gm. 
of calcium ipodate as Granules dispersed in flavored 
sucrose. The sodium salt is available in capsule form 
(Oragrafin Sodium Capsules) providing 0.5 Gm. sodium 
ipodate per capsule. 


References: 1. McLuhan, M.: Understanding Media: The 
Extensions of Man, New York, McGraw-Hill Book Com- 
pany, 1966. 2. Sanen, F. J.: Amer. J. Roentgen. 88:797 
(Oct) 1962. 3. Glenn, J. C., Jr., and O'Brien, P. S.: 
Southern Med. J. 56:167 (Feb.) 1963. 4. White, W. W., 
and Fischer, H. W.: Amer, J. Roentgen. 87:745 (April) 
1962. 5. Juhl, J. H., et al.: Radiology 80:87 (Jan.) 1963. 
6. Lewitan, A, and Garcia, J. F.: Amer. J. Dig. Dis. 
70:219 (March) 1965. 7. McCrory, E.: J. Tenn. Med. ASS. 
58:258 (Aug.) 1965. 8. Root, H.: Amer. J. Roentgen. 101: 
621 (Nov.) 1967. 9. Crummy, A. B.: Wisconsin Med. J. 
65:84 (Feb.) 1966. 10. Saltzman. G. F.: Acta Radiol, 54: 
417, 1960. 11. Ludin, H., and Lauchenauer, C.: Schweiz. 
Med. Wochenschr. 90:471, 1960. 
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in oral cholangiography 
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Oragrafin' 
Squibb Ipodate 


SQUIBB 
"The Priceless Ingredient’ of every product 
is the honor and integrity of its maker. Toso 


YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price—$2.00 per copy—applies to all issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Ave. SPRINGFIELD * ILLINOIS 





The American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine: 1951-1967 


65, Nos. 1, 2, 4, 5, 6 (1951) . Vol. 84, Nos. 1-6 Inclusive (July-Dec. 1960) 
. 66, Nos. 1-6 (July-Dec. 1951) Vol. 85, Nos. 1-6 Inclusive (Jan.-June 1961) 
0l. 67, Nos. 1, 3, 4, 5, 6 (1952) Vol. 86, Nos. 1-6 Inclusive (July-Dec. 1961) 
. 68, Nos. 1-6 Inclusive (July-Dec. 1952) Vol. 87, Nos. 1-6 Inclusive (Jan.-June 1962) 
. 69, Nos. 1, 2, 3, 4, 6 (1953) Vol. 88, Nos. 1-6 Inclusive (July-Dec. 1962) 
. 70, Nos. 1-6 Inclusive (July-Dec. 1953) Vol. 89, Nos. 1-6 Inclusive (Jan.-June 1963) 
. 71, Nos. 1-6 Inclusive (Jan.-June 1954) Vol. 90, Nos. 1-6 Inclusive (July-Dec. 1963) 
. 72, Nos. 1-6 Inclusive (July-Dec. 1954) Vol. 91, Nos. 1-6 Inclusive (Jan.-June, 1964) 
. 73, Nos. 1-6 Inclusive (Jan.-June 1955) Vol. 92, Nos. 1-6 Inclusive (July-Dec. 1964) 
. 74, Nos. 1-6 Inclusive (July-Dec. 1955) Vol. 93, Nos. 1-4 Inclusive (Jan.-April, 1965) 
. 75, Nos. 1-6 Inclusive (Jan.-June 1956) Vol. 94, Nos. 1-4 Inclusive (May-Aug. 1965) 
. 76, Nos. 1-3-4-5-6 (1956) Vol. 95, No. 1 (Sept. 1965) 
. 77, Nos. 1-6 Inclusive (Jan.-June 1957) Vol. 96, No. 3 (March 1966) 
. 78, Nos. 1-6 Inclusive (July-Dec. 1957) Vol. 97, Nos. 1, 2, 4 (May, June, Aug. 1966) 
. 79, Nos. 3, 5 (Mar., May 1958) Vol. 98, Nos. 1-4 Inclusive (Sept.-Dec. 1966) 
. 80, No. 6 (July 1958) Vol. 99, Nos. 1-4 Inclusive (Jan.-April, 1967) 
. 81, No. 5 (May, 1959) Vol. 100, Nos. 1-4 Inclusive (May-Aug. 1967) 
83, Nos. 1-6 Inclusive (Jan.-June 1960) Vol. 101, Nos. 1-4 Inclusive (Sept.-Dec. 1967) 








Subacube. today to 


THE JOURNAL OF THE CANADIAN 
ASSOCIATION OF RADIOLOGISTS 


published quarterly: March, June, September and De- 
cember. It is the official organ of The Canadian 
Association of Radiologists. 
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Please enter my subscription to the JOURNAL OF THE CANADIAN ASSOCIATION OF RADIOLOGISTS, for which my cheque 


is enclosed. 


DUE 403 9g ari ee eee eee ee eee ee eT ee ROR re Se ir Roa oo der A eee a 
(Please print) 

eu MEI TE re ee ee ee Ee ETT ST RT EE ee Tn aa en ee aaa La 
(Please print) 

o A ETT Provinces DP SIMO uus veste saos ES COUREPT doaaoTesd dcs 


Ixxxvi 


or Mammography... 
aster Exposure Sequence 
reater Thermal Reserve 





An Improved Dynamax “HD40 
Rotating Anode X-Ray Tube 


The improved Dynamax “HD40” rotating anode x-ray 


tube “insert” is now available to provide faster exposure sequence with greater 
thermal reserve for mammography. 

Also recommended for heavy-duty general radiography, the improved “HD40” 
incorporates a rhenium-tungsten-faced molybdenum target with a heat storage capac- 
ity of 175,000 heat units (20% greater than that of the previous "HD40"). Adding 
rhenium to the target face helps maintain the original radiation output throughout the 


life of the tube. » 

Electrical characteristics of the “HD40” are identical to those of the original 
Machlett mammography x-ray tube. . 

eH " » 
General Characteristics The Dynamax “HD40” nay so used in any 
"Uu 77 of the following housings: Dynamax “50”, Dynamax ''40" 

Machlett Dynamax HD40 and the Dynamax “25”. In the Dynamax “25” housing, 
PKV range: 25 PKV to 125 PKV the maximum voltage is 100 PKV. 
Focal Spot Sizes: 1.0 mm and 2.0 mm For literature on the Machlett Dynamax “HD40” write: 
Max. MA at 25 PKV: 300 The Machlett Laboratories, Inc., 1063 Hope Street, Stam- 


ford, Connecticut 06907. 


Heat Storage Capacity: 175,000 HU 





THE MACHLETT LABORATORIES, INC. 
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expanded tech support 





WINDSOR 150 


An improved general 
purpose table offering 
60° Trendelenberg 










SCAT \ 


New optical design for 
image enhancement 








HARLECH 3-PHASE - 
The high powered X-RAY GENERATORS ( ~~ 
X-ray generators with in 700 and 100 MA | 


solid state and 


integrated circuitry Capacities 





CYCLOPE 


A new mobile TV intensifier 
system for special procedures 







ff INDEPENDENT "TC" 


A new battery operated 
mobile x-ray unit 
with 120 KV output 





The British Journal of Radiology 
A monthly publication covering the fields of 


DIAGNOSTIC RADIOLOGY, RADIOTHERAPY, 
NUCLEAR MEDICINE, RADIATION PHYSICS, 
ULTRASONICS, RADIATION PROTECTION, 
RADIOBIOLOGY AND RADIATION CHEMISTRY 


The British Journal of Radiology, which is the oldest radiological jour- 
nal in the world (having started in 1896 as The Archives of C linical Ski- 
agraphy) now appears in a new format. The average of 80 pages per 
month and the number and excellent quality of the illustrations are be- 
ing maintained and the page size has been increased to 10% X 75 in. to 
allow wider margins. 


An increasing proportion of editorial space is being used to publish 
original contributions in radiodiagnostic physics and technology, cellu- 
lar and human radiation biology, the techniques for clinical investiga- 
tion using labelled compounds and in other rapidly growing fields on 
the fringe of radiology. A series of review articles on subjects of topical 
medical and scientific interest has also been inaugurated in addition to 
the presentation of selected papers which have been read at meetings 
of The British Institute of Radiology (of which this Journal is the offi- 
cial organ). 


obtainable from 
THE BRITISH INSTITUTE OF RADIOLOGY 
39 WELBECK STREET, LONDON, W.1 


and from leading booksellers all over the world 


LUNG SCANNING WITH 





Aggregated Radioiodinated (1131) Serum Albumin (Human) 


Controlled Particle Size... 


A KEY TO GOOD SCAN RESOLUTION 


Proper control of aggregate particle size is es- 
sential to obtaining good sean resolution.’? To 
assure this control, Mallinckrodt /Nuclear 
has instituted special production techniques 
which effectively minimize the number of 
small particles that do not contribute scan- 
ning information because they clear the 
arteriole capillary bed too rapidly. 

This "controlled uniformity" makes a posi- 
tive contribution to good scan resolution, 
providing highly efficient temporary deposi- 
tion of the scanning agent in the capillary 
field. 

MAA I 131 is available in convenient source 
sizes as small as 500 mierocuries. It may be 
used with reliance on its proven safety, 
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Photomicrograph of MAA 1131 aggregates 


shown by thousands of scans in hospitals all 
over the country. Lung excretion half-time 
sis approximately 1 6 hours, and urinary 
excretion of 50 to 80°. of the injected dose 
occurs in approximately 24 to 48 hours? 

Mallinckrodt’ Nuclear (formerly Nuclear 
Consultants) produces a complete line of 
radiopharmaceuticals for scanning, diagnos- 
tic tests and therapy. For further informa- 
tion: call collect to the Mallinckrodt/ Nuclear 
laboratory nearest you. 


iion Scanning in Choicst Medicina, Quinn, 


LOT PET DN bees ES E eee wee T 
.Uhdadeiphia and London, 





Mallinckrodt 





RADIOPHARMACEUTICALS 
Box 10172, Lambert Field e St. Louis, Missouri 63145 


Laboratories: 
Atlanta (404) 767-9446 e Chicago (312) 625-3930 
Cleveland (216) 267-5566 e Los Angeles (213) CH 5-7693 
New York (212) 939-5222 ə St. Louis (314) AX 1-0540 


Specifications 

Sterile, non-pyrogenic aqueous suspension of heat produced aggregates of 
albumin, 9095 of which are between 10 and 90 microns in size, and none 
larger than 150 microns. 


Concentration is approximately 500 a c/m! and Specific activity approximately 
500 ,c/mg at time of calibration, 


Contraindications 

Radiopharmaceuticals are contraindicated in pregnancy and during lactation 
and in persons less than 18 years old unless, in the judgment of the physi- 
cian, the situation requires their use. In acute cor pulmonale, the procedure 
may be hazardous due to the temporary small additional mechanical impedi- 
ment to pulmonary blood flow. 


Side Effects 

The results of extensive clinical studies with MAA 1 131 have shown it to be 
extremely well tolerated. However, the literature does reveal one case in 
which administration of the product was associated with the death of a patient 
seriously ill with extensive adenocarcinoma involving the lungs. Antigenic 
reactions have not been reported, but the possibility of such reactions attend- 
ant to the introduction of serum albumin into the patient's immunological 
System should be considered, 
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who goes 


for checkups? 


A vital question. For if early diagnosis and 
treatment can cure cancer, obviously 
regular health checkups are essential. 

In a survey conducted for the Society, we 
discovered that only 26% of those questioned 
had such regular checkups. 

But 90% said, if their physicians told them 

to do so, they would have annual 


checkups. This confirmed what we have 

long known—your key role, doctor, in activating 
your patients in good health practices. 

We alert the public with facts about cancer. 

You follow through by urging regular checkups. 
A life-saving combination. 


@) 


AMERICAN CANCER SOCIETY 


SPERRY 


Ultrasonic Reflectoscope 


for HCHO-ENCEPHALOGRAPHY 


Designed specifically for rapid deter- 
mination of cranial midline displace- 
ments using ultrasonic pulse-echo 
techniques. * 
FEATURES 
Circuitry optimized for effective re- 
liable performance 
Minimum operating controls 
Plug-in module construction for 
added versatility 
Master switch provides three trace 
display (1) calibrate for midline ref- 
erence (2) for right side identifica- 
tion (3) for left side identification 
Pre-set one centimeter markers 
Permanent records are conveniently 
made with available Polaroid film 
accessories 


A 


*See for example: 
1. S. Jeppsson, Acta, Chir. Scand 119 
(1960) 445-462; Suppl 272 (1961) 


2. A. Jefferson, Acta Neurochirurgica, 
x4 (1962) 392-409 

3. R. Ford and J. Ambrose, Brain 86 
(1963) 189-196 


Other plug-in ultrasonic instrumenta- 
tion available provides many combina- 
tions of electronic gating and display 
systems for echo cardiography and bio- 
medical research. 

please request Bulletin 55-100. 


Write ... Automation Industries, Inc. 
Sperry Products Division, Danbury, 
Connecticut 06810. 


AUTOMATION INDUSTRIES, INC. 
SPERRY PRODUCTS DIVISION 
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LEFT LATERAL 


In suspected brain pathology, 
find out fast with Pertscan-99m 


For brain scanning, Pertscan-99m provides 
more information with less radiation to the 
patient than any other related cerebral test— 
whether other radioisotopes or x-rays. And you 
get each projection fast—as little as 2 minutes 
with a camera, 15 minutes or less with rectilin- 
ear scanners. 


A 54-year-old man was hospitalized with pro- 
gressive weakness of the right side, followed by 
seizures of the right side (Jacksonian seizures). 
Brain scans showed an abnormal concentration 
of isotope in the left parasagittal area. Surgery 
revealed a meningioma, which was removed, 
and the patient recovered. 


The 2 scans above, showing the marked ab- 
normal uptake (which turned out to be a meni- 
gioma), were made with Pertscan-99m. This 
product is shipped Monday through Friday—and 
Sunday. Thus, brain scans can be scheduled 6 
days a week—Monday through Saturday. 


INDICATIONS: Adjunctive diagnostic aid in detecting 
and localizing intracranial rieoplastic (primary or 
metastatic) and non-neoplastic lesions. 


CONTRAINDICATIONS: Radio-pharmaceutical agents 
should not be administered to pregnant women or to 
persons less than 18 years old unless the indications 
are very exceptional. 


PRECAUTIONS: Care should be taken to ensure mini- 
mum radiation exposure to the patient as well as all 
personnel; to prevent extracranial contamination be- 
cause this can lead to erroneous interpretation; and 
to differentiate areas of abnormal activity from areas 
of normal vascular activity. 


Pertscan-99m 


SODIUM PERTECHNETATE Tc 99m 


Also available: 


Pertgen-99m 


TECHNETIUM 99m GENERATOR KIT 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 


Abbott Laboratories, S.A., 2, rue Thalberg, 1201 Geneva, Switzerland 


TM—Trademark 


808464 
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Abbott announces 


If it's a pulmonary problem, 


Macroscan-131 pictures it! 


Pulmonary emboliem eue To confirm 
(Or rule out) its occurrence. 
Chronic pulmonary tu T To estimate 
unilateral and regional function and perfusion 
of the lungs. 
Emphysema: "0 evaluate the degree of focal 
lack of perfusion. 

To evaluate the decreased re- 


gional blood flow that occurs without obstruc- 
tion of vessels. 


tumors: To evaluate the regional ische- 


TM-TRADEMARK 





mia resulting from compression or obstruction 
of pulmonary arteries. 


" ( ^] 


Jers: TO evaluate the effectiveness of thera- 
peutic measures. 
Macroscan-131 is sterile and non-pyrogenic. 
It is ready to use and should not be heated 
prior to use. 


INDICATIONS: For scintillation scanning of the lungs to 
evaluate total, unilateral, and regional arterial perfusion 
to the lungs. 


CONTRAINDICATION: Radio-pharmaceutical agents should 
not be administered to pregnant women, nursing moth- 
ers, or to persons less than 18 years old unless the in- 
dications are very exceptional. 


PRECAUTIONS, SIDE EFFECTS: Care should be taken to 
administer the minimum dose consistent with safety and 
validity of data. The possibility of an immunological re- 
sponse to albumin should be kept in mind when serial 
scans are performed. There is a theoretical hazard in 
acute cor pulmonale, because of the temporary small 
additional mechanical impediment to pulmonary blood 
flow. A possible case of urticara has been — 
related to a similar preparation. The thyroid m 

gland should be protected by prophylacticad- ff^ Lo 

ministration of concentrated iodide solution. OE 
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People who don't like barium sulfate 


allinckrodt 


armaceuticals NK 


w o" 
X 





...love Barosperse 


Exacting radiologists love it 
because of its diagnostic excellence 
and more rapid procedure time 


Barosperse is by far the most used of all barium sulfate formulations. Used for upper or 
lower G.I. series, this superior formulation has the fluidity and coatability to fill in the 
folds and convolutions of the entire G.I. tract... the greater opacity to provide sharp, 
accurate, readable visualizations in radiograms . . . and the rapid transit necessary to 
speed barium procedures. Superiog small bowel delineation is frequently accomplished 
in as few as 30 minutes. 


Reluctant patients do“... because of its 
“Milk Shake” palatability and 
faster examination time 


Smoother texture, creamier consistency and greater palatability reduce patient reluc- 
tance and help eliminate “gagging.” The rapid movement of Barosperse through the 
G.I. tract speeds the radiologic procedure, saves time and soothes patient edginess. 
The pleasant flavor of Barosperse gives patients an upper G.I. barium meal that is 
close to a “milk shake" in flavor and consistency. 


Small wonder Barosperse is a preferred barium formulation by both radi- 
ologist and patient. 


BAROSPERSE 


(Barium Sulfate U.S.P. Formulation) 


Available in individualized single-dose bottles, disposable enema units and in bulk. 


Caution: Federal law prohibits dispensing without a prescription. 


Mallinckrodt 


Mallinckrodt Pharmaceuticals « St. Louis, Missouri 63160 
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Available through 
4 Pyne X-Ray and 
^4 their distributors 


PYNE -RAY CORPORATION 


U. S. Distributors of FUJI Kx and Rx Film warehoused in New York, Chicago, Los Angeles 
Dealers in all cities throughout the country. 
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a research concept in contrast visualization 


for better 


definition of disease: 
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No. 1 in a series: " 


Renografin-60 (meglumine diatrizoate injection) 
preferred in a study of pyelographies of 2,234 
patients. 


In a new large scale study,! "...to determine 
which medium would produce adequate visualiza- 
tion of the urinary tract with the fewest toxic 
effects on the patient," Macht et al. have com- 
pared Renografin-60 with 2 other contrast agents. 


Data were analyzed in 2,234 unselected (consecu- 
tive) patients, according to age, sex, and general 
disease group for the study population as a whole. 
The first 683 patients received 50% diatrizoate 
sodium solution, the next 921 patients received 
Renografin-60, and the final 630 patients received 
66.8% sodium iothalamate solution.’ 


criteria for quality and comparative safety The 
contrast agents were evaluated for quality of 
diagnostic films as follows: films showing a dense 
concentration of contrast medium with filling and 
visualization of all major and minor calyces, in- 
fundibula, pelves and almost all of each ureter 
were listed as "good"; films showing less concen- 
tration with incomplete visualization of all portions 
of urinary tract but sufficient to produce diagnos- 
tically adequate films were listed as "fair"; films 
showing unsatisfactory visualization of urinary 
tract, or films which could not be interpreted, as 
“poor.” The media were also evaluated as to inci- 
dence of the following side effects: nausea, vomit- 
ing, fainting, shock or severe reaction, hiccups, 











hives, pain in arm, sneezing, hot flushes, stuffi- 
ness of nose or ears.! 


Fhe following chart shows comparative results of 
the 3 media according to age category: 


quality of pyelograms and side effects expected in 
standard population of 1,000 patients by age, accord- 
ing to type of medium used 


medium used quality with 
and type standard of pyelograms side 
of patient population good fair poor effects 
meglumine 

diatrizoate 

all ages, 1,000 827 123 50 41 
0-197 126 122 3 1 3 
20-49 415 374 35 6 27 
50-69 315 240 51 24 9 
70 or older 144 91 34 19 2 
Atateionata. ES 
diatrizoate 

sodium 

all ages, 1,000 782 134 84 72 
0-19 126 115 6 5 7 
20-49 415 378 26 11 40 
50-69 315 227 64 24 19 
70 or older 144 62 38 44 6 
a —— —— — a à 
sodium 

iothalamate 

all ages, 1,000 883 81 36 54 
0-19 126 122 4 O 7 
20-49 415 393 20 2 29 
50-69 315 269 32 14 13 
70 or older 144 99 25 20 5 


Adapted from Macht! 1In some patients in this age 
group, higher than recommended doses were used. 

In theory: “The choice of contrast agent should 
ideally be individualized according to the age, Sex, 
and disease group of the patient in order to obtain 
a high probability of complete visualization of the 
urinary tract with low probability of adverse side 
effects.”! 

In practice: “The choice is to be made...on the 
basis of the agent which gives the best concentra- 
tion and the fewest side effects in the greatest 
number of patients regardless of age, sex, or 
disease category." 

In order of preference: Although Renografin-60 
was not rated highest in all categories, the authors 
feel that their preference of the contrast media 
for intravenous pyelography would be: first, 
Renografin-60; second, sodium iothalamate; third, 
diatrizoate sodium. ! 

For brief summary of prescribing information, 
please refer to the end of this advertisement. 


definition of 
safety... 


demonstrated in animals...Since meglumine dia- 
trizoate is also used for cerebral angiography, 
toxicity studies of administration via the carotid 
artery are therefore of interest. Fischer and Eck- 
stein? designed angiographic studies in animals in 
which procedures were very similar to clinical 
angiography, and which yielded data that was 
quantitative, graphic and nonsubjective.? Accord- 
ing to the authors: “We selected the alterations in 
arterial blood pressure, venous pressure, heart 
rate and rhythm, the electrocardiogram and end- 
expiratory CO, concentration resulting from experi- 
mental cerebral angiography as refined, sensitive 
indications of the toxicity of a particular contrast 
material.”2 Their results of measured cardiovas- 
cular functions in dogs indicated that meglumine 
diatrizoate was far less toxic than four other con- 
trast media.? As Fischer and Cornell reported in a 
later study: "Despite the testing of more highly 
concentrated solutions and larger doses, the 
cardiovascular responses [in dogs] from methyl- 
glucamine [meglumine] salts were much less than 
from sodium salts, an observation consistent with 
previous experiments."? 


Other investigators have documented the com- 
parative safety of meglumine salts in experimental 
studies. In order to determine reaction and toler- 
ance of the intestines, Cooley* injected meglumine 
diatrizoate into mesenteric arteries of dogs and 
found no damage. Gensini et al. reported that 
cardiovascular responses with it were almost 
identical to blood transfusions. 


theory of lower toxicity with meglumine...Gensini 
and DiGiorgi have offered a hypothesis to explain 
their findings of lesser toxicity with experimental 
intravascular injections of methylglucamine (meg- 
lumine) salts. “When a relatively undiluted amount 
of sodium salts of a contrast agent is injected in 
an artery and carried by the blood stream toward 
the capillary bed, its molecules rapidly dissociate 
and readily diffuse through the capillary mem- 
brane and into the tissue. There, both the toxic 
effect of the iodine-containing organic radical and 
the increased concentration of sodium will readily 
manifest themselves. At equal concentrations of 
sodium, the end results will closely reflect the in- 
trinsic toxicity of the iodine-containing organic rad- 
ical on the tissues. ..."? 


"In the case of the methylglucamine compounds, 
the same dissociation takes place. However the 
larger methylglucamine molecule, rich in hydro- 
gen bonds, apparently either limits the migration 
of the organic radicals outside the vessel or at 
least minimizes their effects on the cellular 
metabolism."* 

proved in practice... Paralleling similar findings in 
animals, clinicians have reported a generally lower 





incidence of untoward reactions with Renografin- 
60 in urologic and cerebrovascular use. However, 
as with all intravascularly injected contrast agents, 
the possibility of severe reactions should be kept 
in mind (see Contraindications, Precautions and 
Side Effects below). In one study of over 600 
urologic patients, the investigators reported that 
Renografin-60 produced urograms of diagnostic 
quality with a 696 incidence of side effects. The 
authors concluded: "It is hard to believe that any 
drug introduced intravenously could be so well 
borne by so many patients...."* 


In a 74-patient study," comparing Renografin-60 
with diatrizoate sodium in carotid arteriography, 
Shealy commented: "With confused patients who 
are to have arteriography under local anesthesia, 
it is particularly desirable to have an agent that 
causes little pain." In this study, since "...60 per 
cent Renografin has resulted in considerably less 
pain than 50 per cent or 45 per cent [diatrizoate 
sodium]...we have converted to the routine use 
of 60 per cent Renografin for carotid arteriogra- 
phy; an additional 1,500 arteriograms done with 
60 per cent Renografin have been quite satis- 
factory." 


better tolerated even in pediatrics...Citing some 
difficulties in administering contrast agents intra- 
venously to children, Strasser et a/.® selected 
Renografin-60 for intramuscular use in excretion 
urography in 16 pediatric patients because of the 
mild and relatively few reactions consistently as- 
sociated with its use. The authors concluded: "The 
almost complete absence of any kind of local 
effect from its injection into the gluteal muscle 
and the absence of any serious reactions, local or 
systemic, indicate the safety of the medium."* 


For brief summary of prescribing information 
please refer to the end of this advertisement. 


definition of 
efficacy... 


a thoroughly investigated meglumine salt Exten- 
sively evaluated for over a decade, Renografin has 
been consistently shown to yield a high percentage 
of diagnostic quality films in many phases of con- 
trast visualization. 


Upon intravenous injection, Renografin is rapidly 
carried to the kidneys and is so well concentrated 
that renal passages—including renal pelvis, 
ureters and: bladder—may be clearly visualized. 
This medium also provides high contrast vasog- 
raphy in visualization of the cerebral vessels and 
the peripheral arteries and veins. 


proved diagnostic excellence...In a comparative 
study? of 3 contrast agents used in cerebral angiog- 
raphy by Doehner (comprising a cross section of 
an average neurosurgical practice), Renografin-60 
was equal in the arterial phase and slightly su- 
perior in the venous phase of the examination. 


Findings of a previously cited study by Orr et al. 
in intravenous pyelography, also attest to the 
diagnostic excellence of Renografin-60. ''Satis- 
factory roentgenograms of the kidneys were ob- 
tained in 636 (9795) of the cases, demonstrating 
the great diagnostic value of this procedure." And, 
as noted previously, Shealy found the contrast 
agent to be "quite satisfactory" in 1,500 carotid 
arteriograms.’ 

References: 1. Macht, S. H.; Williams, R. H., and 
Lawrence, P. S.: Amer. J. Roentgen. 98:79 (Sept.) 
1966. 2. Fischer, H. W., and Eckstein, J. W.: Amer. 
J. Roentgen. 86:166 (July) 1961. 3. Fischer, H. W., 
and Cornell, S. H.: Radiology 85:1013 (Dec.) 
1965. 4. Cooley, R. N., et a/.: Angiology 15:107 
(Mar.) 1964. 5. Gensini, G. G., and DiGiorgi, S.: 
Radiology 82:24 (Jan.) 1964. 6. Orr, L. M.; Camp- 
bell, J. L., and Thomley, M. W.: J.A.M.A. 169:1156 
(Mar. 1959. 7. Shealy, C. N.: J. Neurosurg. 
20:137 (Feb.) 1963. 8. Strasser, N. F., et al.: 
Radiology 79:408 (Sept.) 1962. 9. Doehner, G. A., 
and Brugger, G. E.: New York J. Med. 60:4022 
(Dec.) 1960. 

Contraindication 

A history of sensitivity to iodine per se or to other 
contrast media is not an absolute contraindication 
to the use of meglumine diatrizoate. 


Precautions and Side Effects 

Severe, life-threatening reactions are rare; when 
they occur they suggest hypersensitivity. A per- 
sonal or family history of asthma or allergy war- 
rants special attention and may predict, more 
accurately than pretesting, the likelihood of a 
reaction, although not the type nor severity of the 
reactian in the individual. 

The value of any pretest is questionable. The pre- 
test most performed is the slow injection of 0.5- 
1.0 cc. of the preparation into a peripheral vein. 
An impending reaction is ‘often indicated by tran- 


sient burning and flushing, pain, "jump-like" 
reactions, respiratory difficulty, faintness, sneez- 
ing, itching, nausea, vomiting or urticaria. Should 
the test dose produce an untoward response, the 
necessity for continuing the examination should be 
re-evaluated. Antiallergic drugs may be used to 
advantage. In a few cases, the reactions to the 
test dose have been extremely severe. 


The more serious anaphylactoid reaction requires 
immediate treatment and may occur despite a 
negative sensitivity test. An emergency tray con- 
sisting of vasopressor drugs, epinephrine hydro- 
chloride 1:1000, methoxamine (Vasoxyl) or met- 
araminol bitartrate (Aramine), and glucose and 
saline is recommended. Oxygen and instruments to 
guarantee a clear airway must be readily available. 
Caution must be exercised, especially in cerebral 
angiography in extreme age, in severely debili- 
tated patients and in those with marked or severe 
hypertension, advanced arteriosclerosis, cardiac 
decompensation, recent cerebral embolism, or 
thrombosis, chronic pulmonary emphysema and 
in cyanotic infants. 

For full details the Package Insert should be read. 
Supply: Renografin-60 is supplied in vials and 
ampuls as a sterile aqueous solution providing 
6096 meglumine diatrizoate containing approxi- 
mately 2996 firmly bound iodine. 


Available in 30 cc. vials or 25 cc. ampuls. 


in excretion urography 
cerebral angiography 
peripheral arteriography 
and venography 


Renografin-60 


Squibb Meglumine 
Diatrizoate Injection U. S.P. 


'The Priceless Ingredient' of every product 
is the honor and integrity of its maker. 


SQUIBB 
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SPECIFY this new 
DUNLEE Rotating Anode Unit 


for your heavy duty 
radiographic uses 
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The Dunlee HRF-15 unit is a general purpose over or under table shockproof 
rotating anode X-ray tube unit with improved engineering and design features 
to meet the exacting requirements of diagnostic service up to and including 
150 KVP. The Dunlee HRF-15 unit has an extremely high rating capability and 
is available in a selection of focal spot sizes. 


Available with 


€ Mammography tube 
@ 135,000 pure tungsten target 
€ 170,000 rhenium tungsten molybdenum backed target 


Get the extra advantages of this new Dunlee tube on your 
next order. Write for complete technical information today. 








CORPORATION 


DEPT. B, 1023 S. CERNAN DR. * BELLWOOD, ILLINOIS 60104 


168 Telephones: Bellwood: Linden 7-9535 e Chicago: COlumbus 1-6931 


RECOMMENDED READING IN ROENTGENOLOGY 


Watch for These New Books Now in Press... 








[] X-RAY DIAGNOSIS OF CONGENITAL CARDIAC DISEASE by Larry P. Elliott and 
Gerold L. Schiebler, both of University of Florida College of Medicine, Gainesville. With 
a Foreword by Paul C. Hodges. July '68, about 208 pp., about 221 il., 3 tables. 


[] FUNDAMENTAL PROBLEMS IN SCANNING compiled and edited by Alexander 
Gottschalk and Robert N. Beck, both of Univ. of Chicago, Ill. (With 39 Contributors) 
Sept. '68, about 464 pp. (7 x 10), 299 il., 12 tables. 


[] PNEUMOMYELOGRAPHY by Jan Jirout, Neurólogic Clinic, Prague, Czechoslovakia. 
Translated and edited by John A. Goree, Duke University School of Medicine, Durham, 
North Carolina. Sept. '68, about 400 PPO x 934), 553 il., 28 tables. 


[] INTRODUCTION TO MEDICAL DECISION MAKING by Lee B. Lusted, Univ. of 
Oregon Medical School, Portland. Oct. '68, about 328 pp. (634 x 934), 127 1l. 


[] THE LUNGS IN SYSTEMIC DISEASES by Eli H. Rubin and Stanley S. Siegelman, both 
of Albert Einstein College of Medicine, New York City. Oct. '68, about 572 pp. (7 x 10), 
360 il. (2 in full color), 7 tables. 


10 Outstanding New Books That Belong 
in Every Roentgenologist’s Library 


C] MEDICAL RADIOGRAPHIC TECHNIC 
(3rd Ed., 2nd Ptg.). Rewritten by William 
L. Bloom, Jr., John L. Hollenbach, and 
James A. Morgan, all of the Technical 
Service X-Ray Dept., General Electric Com- 


[] ROENTGENOLOGY OF THE SPLEEN 
AND PANCREAS by Josef Rosch, Charles 
Univ., Prague, Czechoslovakia. Nov. '67, 
376 pp. (634 X 934), 434 il., $29.75 

[] LUNG CALCIFICATIONS in X-Ray Di- 





CHARLES C THOMAS * PUBLISHER 


CIV 


pany, Milwaukee. Originally under the 
editorial supervision of Glenn W. Files 
(1897-1945). Jan. '67, 368 pp. (7 x 10), 510 
il., 7 tables, $11.00 


agnosis by Emanuel Salzman, Univ. of 
Colorado School of Medicine, Denver. Jan. 
'68, 132 pp. (634 x 934), 74 il., $7.50 


SEEECTIE RENAL ARIERIGQURA. EDD 1 D e rd AE 
PHY: Its Application to the Diagnosis of Pt ) b i nis del U ( T l 
Renal Vascular and Parenchymal Lesions T. y Jos 408 oa 306 1T A Tes 
by Ivan L. Bunnell, State Univ. of New ree 50 jn i PP» P MER 
York at Buffalo. April '68, 248 pp. (634 x cabins 

954), 183 il., $18.75 © TREATMENT FOR CHROMOPHOBE 
HODGKIN'S DISEASE compiled and ADENOMA by Hendrik J. Svien and Mal- 
edited by David W. Molander, Cornel]  Colm Y. Colby, Jr. Both of Univ. of Minne- 
Univ. Medical College, and George T. sotd, Rochester. July "67, 116 pp. (634 X 
Pack, New York Medical College. Both of 934), 60 il., 15 tables, $7.50 

New York City. (With 7 Contributors) May [] MAMMOGRAPHY by John N. Wolfe, 
'68, 228 pp. (7 X 10), 121 iL, 39 tables, Woman's Hospital (Hutzel Hospital), De- 
$15.00 troit. May '67, 168 pp. (814 x 11), 191 il., 
PNEUMOENCEPHALOGRAPHY (2nd 25 tables, $12.50 

Ed.) by E. Graeme Robertson, Royal Mel- [] RADIOLOGICAL PHYSICS (2nd Ed.) by 


bourne Hosp., Australia. Jan. '67, 832 pp. 
(7 X 10), 954 il. (70 in color), 8 tables, 
$30.50 


301-327 East 


Lawrence Avenue 


M. E. J. Young, British Columbia Cancer 
Institute, Vancouver. May '67, 616 pp., 244 
il., $16.50 


SPRINGFIELD ILLINOIS + U.S.A. 


...for the best 
in X-ray 
accessories! 





AFFILIATES; WOLF DENTAL FILM MOUNT CORP. « WOLF RADIATION PROTECTION CORP. 
NEW YORK + CHICAGO + LOS ANGELES -+ ONTARIO 
Executive Offices: 182-20 LIBERTY AVENUE, JAMAICA, QUEENS, NEW YORK 11412 





` Remarkably sharp sp. tfilms 
and Bucky films all because of 
a new table: Picker's Galaxy. 


¢ 


























So say the radiologists now working with About the optimized geometry. The colli- 
them. Actually, users of these new Galaxy mating system in the Galaxy table refines 
tables tell us they are seeing the sharpest the relationships of focal spot, Shutter-plane 
a spotfilms and Bucky films they've seen to and film-plane. One example: geometric un- 


date. Anywhere. sharpness and penumbra are significantly 


The improvement in sharpness is a func- lessened by locating the fluoroscopic shut- 
tion of two separate Picker developments:  .ters 3076 farther from the focal spot than is 

a hard-to-believe rigidity coupled with an “ee ustomary. 
optimized geometry. The vibration-damping-* P 
has been so successful as to eliminate virtu | 
ally all of the usual fuzziness originating fro 
unwanted mechanical movements. Actual 
demonstrations of this mechanical rigidity 
are impressive, but the sharpness of the 
! spotfilms and Bucky films are more telling 
and we urge critical review of this evidence, 





And finally: because an automatic coning 
F system in the Galaxy table checks the “fog” 

-Of scattered. radiation, there is less radiation 
- dosage to both patient and radiologist. 

For details, check your Picker representa- 
tive or write Picker X-Ray, 1275 Mamaroneck 
Avenue, White Plains, N.Y. 10605. 

Picker expedites your work. 


PICKER 








